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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention : 

The present invention further relates generally to a 
system and process in which television supplemental 
data is embedded in a televised broadcast and, on cue. 
the viewer can store the supplemental data. Such sup- 
plemental data can include schedule information, such 
as time, channel, program name and program type. The 
stored data is used to program a VCR automatically for 
recording a supplemental televised program as defined 
by the schedule information. 

2. Description of the Prior Art : 

The above-referenced related patent describes a 
system and process which allows user selection of 
broadcast programs from schedule information for pres- 
entation to a television set and/or recording by a VCR. 
The prior art discussed in that patent and of record in its 
application shows a variety of systems and processes 
for increasing the functionality of a television set and/or 
a VCR. 

While a number of such systems and processes are 
known in the art, see for instance WO-A-6 804 507 and 
GB-A-2 207 31 4. none of these systems and processes 
deal with a way to provide supplemental information 
about material being broadcast to a viewer. An example 
of such supplemental information that would be of sub- 
stantial interest to certain viewers is further information 
on a product that is advertised during a regular broad- 
cast. Such commercial time is very expensive, particu- 
larly during prime time or televised sporting events with 
very large audiences, so that commercials have a typi- 
cal length of from 30 seconds to one minute. For many 
advertised products, viewers need more information 
than can be provided during the commercials on, for ex- 
ample, features, prices and local availability before they 
make a decision <o purchase the product. The ability to 
provide such supplemental information selectively to 
viewers who desire it would be of substantial value to 
advertisers and other suppliers of televised information. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of this invention to pro- 
vide a system and process which will allow a viewer to 
select interactively to receive supplemental information 
related to material in a television broadcast. 

It is another object of the invention to provide such 
a system and process which will provide the supplemen- 
tal information for recording when broadcast time is in- 
expensive. 

It is a further object of the invention to provide such 
a system and process which will allow viewers to select 



supplemental information from a menu. 

It is another object of the invention to provide a VCR 
schedule controller that provides an improved index of 
recorded material on a tape. 
5 The attainment of these and related objects may be 
achieved through use of the novel system and process 
for provided in accordance with claims 1, 10 and 18. A 
system and process for VCR scheduling in accordance 
with this invention has a recording device, a broadcast 
receiver and a data processor connected to the record- 
ing device and to the broadcast receiver. The data proc- 
essor includes means for presenting a cue on the broad- 
cast receiver during the broadcast. A means is connect- 
ed to the data processor for receiving a user response 
to the cue. A means responsive to the user response to 
the cue controls the recording device to record the sup- 
plemental information. 

A process for presenting supplemental information 
about a broadcast in accordance with the invention in- 
cludes providing a cue during a broadcast indicating the 
availability of supplemental information relating to the 
broadcast. A response to the cue is received from the 
user. The supplemental information is supplied to the 
user after receiving the cue response from the user. 
Preferably, the supplemental information is broadcast at 
a later time. Schedule information for the supplemental 
information is provided with the broadcast. The sched- 
ule information is stored after the user response to the 
cue and used to record the supplemental information 
with a recording device when the supplemental informa- 
tion is broadcast. 

This apparatus allows supplemental information to 
be delivered to the viewer selectively, at a time that is 
beneficial and convenient for broadcasters, and re- 
trieved by the viewer in a prompt and convenient way. 
One method of sending supplemental data is using the 
video blanking interval (VBI) segment of the video signal 
to carry teletext-formatted data. A teletext receiver- 
based apparatus is used to decode the supplemental 
data. 

The cue may be a caption on the screen, an audio 
signal or message, an indicator on the apparatus, or an- 
ything that can alert the viewer. The cue may be gener- 
ated selectively by the apparatus, based on the content 
of the supplemental data received, or the cue may be 
contained in the normal televised video picture or sound. 
The viewer responds to the cue by pushing a key on a 
remote controller, by a switch on the apparatus, by mak- 
ing a loud sound, or by any other means that will activate 
the system to store the supplemental data in memory 
When the viewer successfully stores the data on 
cue, the system may issue an acknowledgement. This 
may be another caption, an audio signal or message, or 
anything else to inform the viewer that the response to 
the cue has been entered. The system will then auto- 
matically tune the VCR to the scheduled channel and 
time defined by the supplemental data. 

The attainment of the foregoing and related objects, 
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advantages and features of the invention should be 
more readily apparent to those skilled in the art, after 
review of the following more detailed description of the 
invention, taken together with the drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of a system for VCR 
scheduling in accordance with the invention. 

Figure 2 is a block diagram of another system for 
VCR scheduling in accordance with the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Turning now to the drawings, more particularly to 
Figure 1 , there is shown a block diagram of an integrated 
VCR schedule controller in accordance with the inven- 
tion. In this embodiment, the controller is provided built 
into a VCR, but it can also be provided separate from 
the VCR, such as by using the remote facility of the VCR 
to provide inputs to the VCR. 

Broadcast data is received over antenna 1 or cable 
2 by a programmable tuner 3, which has an output con- 
nected to input 14 of a teletext receiver 4. The teletext 
receiver may be a Sears Caption Decoder. The output 
of the teletext receiver 4 is connected to a microproces- 
sor 5. Microprocessor output 1 1 is connected to a video 
display generator 10, used to create text for television 
receiver 60. Video switcher 1 5 connects the display gen- 
erator 10 output 17 to the TV receiver 60 to display a 
message from the microprocessor 5. 

The microprocessor 5 has a random access mem- 
ory 9 and a system clock/calendar 6. After processing 
the embedded data, the microprocessor 5 generates a 
cue by outputting a symbol or message to the display 
generator 101or display on TV receiver 60. Remote con- 
trol receiver 20 receives a command from a remote con- 
troller 22 from a viewer input in response to the cue. 
Remote control receiver 20 is connected to an input tine 
21 and supplies a control signal to cause the microproc- 
essor to store the embedded data in memory 9. The mi- 
croprocessor then issues a message to the display gen- 
erator 10 as an acknowledgement of the viewer input. 

The cue can be implemented in many ways other 
than through the microprocessor 5. The simplest is an 
audio or visual stimulus that is part of the sound or video 
portion of the broadcast. In this case, both the display 
generator 10 and the video switcher 15 are unneces- 
sary. The provision of the cue separate from the sound 
or video portion of the broadcast, such as in the VBI, 
which is then added to the sound or video portion of the 
signal provided to the TV receiver 60 by the microproc- 
essor, is not distracting to viewers without the system of 
this invention. 

The microprocessor 5 monitors the system clock 6 
and compares it with the stored schedules from the em- 
bedded supplemental data. When the system time cor- 
responds to one of the scheduled times, the microproc- 
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essor 5 sets the programmable tuner 3 to the stored 
channel and initiates recording on VCR 30 by a control 
signal on line 32. The VCR receives its signal from an- 
tenna 35 or cable 36. 

In addition to obtaining schedule information as part 
of a broadcast, in a system 90 as shown in Figure 2, the 
schedule information can be received by a computer 5 
using a modem 94 and processed by the computer 5. 
Based on user selections, one or more program sched- 
ule listings is stored in computer memory. At the time of 
the broadcasts, the computer 5 activates a VCR 30 for 
recording of the selected programs. Serial output port 
32 of the computer 5 connects to a control bus of the 
VCR 30 to turn on the VCR, control channel selection 
and enable recording of the program. 

The system 90 incorporates a feature for automat- 
ically converting television guide station listings to chan- 
nel selections for cable users. To eliminate need to con- 
vert station listings to local channel numbers each time 
the VCR 30 is to be programmed for unattended record- 
ing, a memory is provided so that the user only needs 
to enter the conversion once. After that, the conversion 
is handled by the computer 5. An entry table is provided 
on-screen requesting the user to enter a cable channel 
number corresponding to each station name or number. 
Alternatively, both the station name or number and the 
cable number may be read from a bar-code conversion 
guide, using a bar-code reader. In either method, the 
conversion data is stored in a table in memory. During 
unattended recording, the channel number correspond- 
ing to the station name is used by the computer 5 to 
control channel selection on the VCR 30. With such a 
conversion stored locally in the system 90, cable sched- 
ule information can be supplied under cable channel 
names (e.g., ESPN) on a regional or national basis and 
selection of the appropriate local channel number tor 
that cable service made by the controller 90. 

The system 90 uses electronic indexing for auto- 
matic retrieval of programs. During recording, the loca- 
tion of the program is identified by a capstan counter 
with a digital readout. This index information identifying 
■where a program to toe r e corded is stored into a -tog 
along with the name of the program. During playback, 
the VCR 30 will automatically go to the indexed location 
and start playback. 

Line 101 from the VCR 30 is a serial bus containing 
the index data. It is connected to a serial input port of 
the computer 5. Search is made by comparing the 
present index value and the stored index value. Search 
is completed when the index value from the VCR 30 
matches the stored index value. 

The system 90 also provides self-indexed cassette 
recordings. At the start of each cassette tape, a com- 
plete description of the start and end positions of every 
program recorded on the cassette is stored along with 
the program names. During playback, this information 
is read by the teletext decoder of the VCR 30 and pre- 
sented on the screen, allowing the user to identify quick- 
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receiver (60), the cue indicating the availability at a 
second time later than the first time of the supple- 
mental broadcast information; means (20) connect- 
ed to the data processor for receiving a user re- 
s sponse to the cue, and means (6, 5, 32) responsive 
to the received cue response for controlling said re- 
cording device (30) to record the supplemental 
broadcast information at the second time. 

io 2. The system of claim 1 in which schedule information 
for the supplemental broadcast information is pro- 
vided with the primary broadcast, the system being 
characterized in that said data processor (5) is con- 
figured to store the schedule information in re- 

is sponse to the received cue response and to use the 
schedule information to record the supplemental 
broadcast information with said recording device 
(30) when the supplemental broadcast information 
is broadcast. 

20 

3. The system of claim 2 further characterized in that 
said recording device (30) is a video cassette re- 
corder and said broadcast receiver (60) is a televi- 
sion set. 

25 

4. The system of claim 1 further characterized in that 
said data processor (5, 10) is configured to provide 
acknowledgement to the user of the received cue 
response. 

30 

5. The system of claim 1 further characterized in that 
said data processor (5, 1 0) is configured to provide 
a menu display to the user in response to the re- 
ceived cue response and to receive user menu se- 

35 lections. 

6. The system of claim 1 further characterized in that 
said system includes means (5, 9, 30) for creating 
and storing an index of recorded material. 

40 

7. The system of claim 6 further characterized in that 
-said system includes -means {6, 9, 30) f o r recording 
the index on a tape including the recorded material. 



ly what is recorded and to access the desired program 
automatically. Access is made by name selection from 
the log. 

During recording, a complete log is created for each 
tape as described above. Before the tape is removed 
from the VCR 30, the tape is rewound to the start, and 
the log information is recorded onto video blanking in- 
terval (VBI) tracks of the tape using a VBI data encoder 
110 of the type described in my above-referenced is- 
sued patent. Line 102 is a serial output from the com- 
puter 5 to the VBI encoder 110 and line 103 is the video 
signal with the embedded tog information connecting to 
the video input port of the VCR 30. While the log infor- 
mation is recorded, the VCR 30 receives its signals from 
the antenna input 35 to the video input. 

During playback, a VBI teletext decoder 108 re- 
ceives data from the VCR on line 1 07, which is the video 
output port of VCR 30. After decoding, the data is re- 
ceived on line 1 06 by computer 5 on a second input port. 
Other than as shown and described, the construction 
and operation of the Figure 2 embodiment of the inven- 
tion is the same as that of the Figure 1 embodiment. 

Further details on implementing systems of this in- 
vention are available in my above-referenced issued 
patent. 

It should now be apparent to those skilled in the art 
that a novel VCR schedule system and process capable 
of achieving the stated objects of the invention has been 
provided. The system and process allows interactive se- 
lection by a viewer of further information related to in- 
formation being broadcast, which may be made with a 
menu selection. The further information can be broad- 
cast for recording by a viewer at a different time, when 
broadcast time is less costly and/or underutilized. 

It should further be apparent to those skilled in the 
an that various changes in form and details of the inven- 
tion as shown and described may be made within the 
scope of the claims appended hereto. 



Claims 

1. A system to allow interactive selection for presen- 
tation to a user of supplemental broadcast informa- 
tion pertaining to a primary broadcast, the system 
comprising a recording device (30), a broadcast re- 
ceiver (60), a data processor (5) connected to said 
recording device (30) and to said broadcast receiv- 
er (60), characterized in that the system is to allow 
interactive selection for presentation to a user of 
supplemental broadcast information pertaining to a 
primary broadcast in which a cue is broadcast at a 
first time with, and in addition to, a program com- 
prising the primary broadcast, the system being 
characterized by said data processor including 
means responsive to the cue for presenting the cue 
on the broadcast receiver (60) during and simulta- 
neous with presenting the primary broadcast on the 



<s 8. The system of claim 1 additionally comprising a 
memory (9) coupled to said data processor (5), said 
data processor (5) being configured to store infor- 
mation identifying a local channel number on which 
a cable channel is supplied in said memory (9). 

so 

9. The system of claim 1 in which the primary broad- 
cast is an advertisement and the supplemental 
broadcast information is further details about the 
subject of the advertisement 

55 

10. A process to allow interactive selection for presen- 
tation to a user of supplemental broadcast informa- 
tion pertaining to a primary broadcast in which a cue 
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is broadcast during and in addition to the primary 
broadcast at a first time, the process comprising the 
steps of: receiving the cue and presenting the cue 
to the user on a broadcast receiver (60) during, and 
simultaneous with showing of the primary broad- 5 
cast, the cue indicating the availability at a second 
time later than the first time of the supplemental 
broadcast information; receiving a response to the 
cue from the user and reacting to the received cue 
response to receive the supplemental broadcast in- 10 
formation at the second time. 

11. The process of claim 10 further characterized in that 
schedule information for the supplemental broad- 
cast information is provided with the primary broad- '5 
cast, and the step of reacting to the received cue 
response comprises storing the schedule informa- 
tion and using the schedule information to record 
the supplemental broadcast information with a re- 
cording device when the supplemental broadcast 20 
information is broadcast 

12. The process of claim 10 further characterized by 
providing acknowledgement to the user of the re- 
ceived cue response. 25 

1 3. The process of claim 1 0 wherein the step of reacting 
to the received cue response includes the steps of 
providing a menu display to the user in response to 
the received cue response, receiving user menu se- 30 
lections, and receiving the supplemental broadcast 
information in accordance with the user menu se- 
lections. 

14. The process of claim 10 further characterized by 3S 
creating' and storing an index of recorded material. 

1 5. The process of claim 1 4 further characterized by re- 
cording the index on a tape including the recorded 
material. <o 

t€. The p roce ss ofctaim 10addfttonatiyt imnp ii t> i n g(he 
steps of receiving a user input identifying a local 
channel number on which a cable channel is sup- 
plied and storing the local number on which a cable 45 
channel is supplied. 

17. The process of claim 10 in which the broadcast is 
an advertisement and the supplemental information 

is further details about the subject of the advertise- 50 
ment 

18. A system to allow interactive selection for presen- 
tation to a user of supplemental broadcast informa- 
tion pertaining to a primary broadcast, the system & 
comprising, a broadcast receiver (60), a data proc- 
essor (5) connected to said recording device (30) 
and to said broadcast receiver (60), characterized 



in that the system is to allow interactive selection 
for presentation to a user of supplemental broad- 
cast information pertaining to a primary broadcast 
in which a cue is broadcast at a first time with, and 
in addition to, a program comprising the primary 
broadcast; wherein said data processor including 
means for presenting the cue on the broadcast re- 
ceiver (60) during and simultaneous with presenting 
the primary broadcast on the receiver (60), the cue 
indicating the availability at a second time later than 
the first time of the supplemental broadcast infor- 
mation; means (20) connected to the data proces- 
sor for receiving a user response to the cue, and 
means (6, 5) for reacting to the received cue re- 
sponse to receive the supplemental broadcast in- 
formation at the second time. 



PatentansprOche 

1 . System, das einem Benutzer von Sendungszusatz- 
information, die eine Primarsendung betrifft, eine 
tnteraktive Want zur Presentation erlaubt, wobei 
das System aufweist eine Aufzeichnungsvorrich- 
tung (30), einen Sendungsempfanger (60), einen 
Datenprozessor (5), der an die Aufzeichnungsvor- 
richtung (30) und den Sendungsempfanger (60) an- 
geschlossen ist, 

dadurch gekennzeichnet, daft das System eine in- 
teraktrve Wan I zur Presentation von Sendungzu- 
satzinformation, die eine Primarsendung betrifft, an 
einen Benutzer erlaubt, wobei in der Primarsen- 
dung ein Hinweiszeichen zu einem ersten Zeitpunkt 
mit und zusatzlich zu einem Programm, das die Pri- 
marsendung umfaBt. gesendet wird, wobei das Sy- 
stem dadurch gekennzeichnet ist, daB der Daten- 
prozessor Mittel aufweist. die auf das Hinweiszei- 
chen ansprechen, um das Hinweiszeichen am Sen- 
dungsempfanger (60) wan rend und gleichzeitig mit 
der Presentation der Primarsendung am Empf an- 
ger zu prasentieren, wobei das Hinweiszeichen die 
Verfugbarlcert zu einem zweiten Zeitpunkt'Spater ate 
der erste Zeitpunkt der Sendungszusatzinformatt- 
on, anzeigt; 

Mittel (20), die mit dem Datenprozessor verbunden 
sind, um eine Antwort des Benutzers auf das Hin- 
weiszeichen zu empfangen und Mittel (6, 5, 32). die 
auf die empfangene Hinweiszeichenantwort an- 
sprechen, um die Aufzetchnungsvorrichtung (30) 
zu steuem, damit diese die Sendungs-Zusatzinfor- 
mation zum zweiten Zeitpunkt aufzeichnet 

2. System nach Anspruch 1 , 

wobei mit der Primarsendung Listeninformation fur 
die Sendungszusatzinformation vorgesehen ist, 
und das System dadurch gekennzeichnet ist. daB 
der Datenprozessor (5) so ausgebildet ist. daB er 
die Listeninformation in Abhangigkeit von der emp- 
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fangenen Hinweiszeichenantwort speichert, und 
die Ustenintormaiion dazu verwendet, die Sen- 
dungszusatzinformation mit der Aufzeichnungevor- 
richtung (30) aufzuzeichnen, wenn die Sendungs- 
zusatzinformation gesendet wird. 

3. System nach Anspruch 2, 

we item in dadurch gekennzelchnet, daB die Auf- 
zeichnungsvorrichtung (30) ein Videokassettenre- 
korder und der Sendungsempfanger (60) ein Fern- 
sehgerat ist. 

4. System nach Anspruch 1, 

weiterhin dadurch gekennzelchnet, daB der Da- 
tenprozessor (5, 10) so ausgebitdet ist, daB er dem 
Benutzer die empfangene Hinweiszeichertantwort 
bestatigt. 

5. System nach Anspruch 1, 

weitemin dadurch gekennzelchnet, daft der Da- 
tenprozessor (5, 10) so ausgebitdet ist, daft er dem 
Benutzer eine Menuanzeige als Antwort aut die 
empfangene Hinweiszeichenantwort bietet und die 
Menuwahl des Benutzers empfangen kann. 

6. System nach Anspruch 1, 

weitemin dadurch gekennzelchnet, daB das Sy- 
stem Mittel (5, 9, 30) zum Erzeugen und Speichem 
eines Index des aufgezeichneten Materials auf- 
weist. 

7. System nach Anspruch 6, 

weitemin dadurch gekennzelchnet daB das Sy- 
stem Mittel (5, 9, 30) zum Aufzeichnen des Index 
auf einem Band, das das aufgezeichnete Material 
enthatt, aufweist. 

8. System nach Anspruch 1, 

das zusatzlich einen Speicher (9) aufweist, der an 
den Datenprozessor (5) gekoppelt ist, wobei der 
Datenprozessor (5) so ausgebitdet ist, daB er im 
Speicher {9) ^formation epeichert, die 4ine tokale 
Kanalnummer, auf der ein Kabeikanal zugefuhrt 
wird, identifiziert. 

9. System nach Anspruch 1 , 

in welchem die Primarsendung eine Werbung und 
die Sendungszusatzinformation wettere Details be- 
zugtich des Werbungsgegenstandes sind. 

10. Verfahren, das eine interaktive Wahl zur Prasenta- 
tion einer Sendungszusatzinformation zu einer Pri- 
marsendung fur den Benutzer eriaubt, wobei wah- 
rend und zusatzlich zu der Primarsendung zu einem 
ersten Zeitpunkt ein Hinweiszeichen gesendet wird, 
mit den Schritten: 

Empfangen des Hinweiszeichens und Prasen- 



tieren des Hinweiszeichens dem Benutzer an 
dem Sendungsempfanger (60) wahrend und 
gleichzeitig mit dem Zeigen der Primarsen- 
dung, wobei das Hinweiszeichen das zur Ver- 

s fugung St eh en zu einem z we it en Zeitpunkt 

spater ats der erste Zeitpunkt der Sendungszu- 
satzinformation anzeigt; 
Empfangen einer Antwort auf das Hinweiszei- 
chen vom Benutzer und Reagieren auf die 

10 empfangene Hinweiszeichenantwort, um die 

Sendungszusatzinformation zum z we it en Zeit- 
punkt zu empfangen. 

11. Verfahren nach Anspruch 10, 

is weitemin gekennzelchnet durch das Schaffen der 
List en information fur die Sendungszusatzinformati- 
on, die mit der Primarsendung gegeben wird, und 
der Schritt Reagieren auf die empfangene Hinweis- 
zeichenantwort ein Speichem der Listentnformati- 

20 on und Verwenden der Usteninformation zum Auf- 
zeichnen der Sendungszusatzinformation mit einer 
Aufzeichnungsvorrichtung aufweist, wenn die Sen- 
dungszusatzinformation gesendet wird. 

25 12. Verfahren nach Anspruch 10, 

weiterhin dadurch gekennzelchnet, daB fur den 
Benutzer eine Bestatigung der empfangenen Hin- 
weiszeichenantwort geschaffen wird. 

30 13. Verfahren nach Anspruch 10, 

wobei der Schritt Reagieren auf die empfangene 
Hinweiszeichenantwort die Schritte Schaffen einer 
Menuanzeige fur den Benutzer in Abhangigkeit von 
der empfangenen Hinweiszeichenantwort, Emp- 

35 fangen der Benutzer-Menuwahl und Empfangen 
der Sendungszusatzinformation in Ubereinstim- 
mung mit der Menuwahl des Benutzers, aufweist. 

14. Verfahren nach Anspruch 10, 

40 weiterhin gekannzelchnet durch Erzeugen und 
Speichem eines Index des aufgezeichneten Mate- 
■rials. 

15. Verfahren nach Anspruch 14, 

45 we iter gekennzelchnet durch Aufzeichnen des In- 
dex auf ein Band, das das aufgezeichnete Material 
enthatt. 

16. Verfahren nach Anspruch 10, 

so zusatzlich mit den Schritten Empfangen der Einga- 
be des Benutzers, die eine lokale Kanalnummer, 
auf der ein Kabeikanal zugefuhrt wird, identifiziert 
und Speichem der tokalen Nummer, auf der ein Ka- 
beikanal zugefuhrt wird. 

55 

17. Verfahren nach Anspruch 10, 

wobei die Sendurig eine Werbung ist und die Zu* 
satzinformation weitere Details uber den Gegen- 
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stand der Werbung ist. 

18. System, das einem Benutzer von Sendungszusatz- 
information, die eine Primarsendung betrifft. eine 
interaktive Want zur Presentation ertaubt, wobei 
das System autweist einen Sendungsempfanger 
(60), einen Datenprozessor (5), der an die Aul- 
zeichnungsvorrichtung (30) und den Sendungs- 
empfanger (60) angeschlossen ist, 
dadurch gekennzeichnet, daB das System eine in- 
teraktive Wahl zur Presentation von Sendungszu- 
satzinformation, die eine Primarsendung betrifft, an 
einen Benutzer erlaubt, wobei in der Primarsen- 
dung etn Hinweiszeichen zu einem ersten Zeitpunkt 
mit und zusatzlich zu einem Programm, das die Pri- 
marsendung umfaBt, gesendet wird, wobei das Sy- 
stem 

dadurch gekennzeichnet ist, daQ der Datenpro- 
zessor Mittel autweist, die das Hinweiszeichen am 
Sendungsempfanger (60) wahrend und gteichzeitig 
mit dem Prasentieren der Primarsendung prasen- 
tieren, wobei das Hinweiszeichen die Verf ugbarkeit 
zu einem zweiten Zeitpunkt spater als der erste 
Zeitpunkt der Sendungzusatzinformation anzeigt; 
Mittel (20) an den Datenprozessor angeschlossen 
sind, urn eine Benutzerantwort auf das Hinweiszei- 
chen zu empfangen, und Mittel (6, 5) vorgesehen 
sind, urn auf die empfangene Hinweiszeichenant- 
wort zu reagieren, urn die Sendungszusatzinforma- 
tion zum zweiten Zeitpunkt zu empfangen. 



Revendlcations 

1 . Systeme destine a permettre une selection interac- 
tive pour la presentation a un utitisateur d'une infor- 
mation supplementaire relative a une diffusion et 
appartenant a une diffusion primaire, le systeme 
comprenant un dispositif cfenregistrement (30), un 
recepteur (60) de diffusion, et un processeur de 
donnSes (5) connects au dispositif d'enregistre- 
<nent (30) -et «u feoepteur de diffusion <60), oarac- 
t6ris6 en ce que le systeme est destine* a permettre 
la selection interactive pour la presentation a un uti- 
tisateur d'une information supplementaire de diffu- 
sion appartenant a une diffusion primaire dans ta- 
quelie un caractere indicateur est diffuse a un pre- 
mier moment avec un programme contenant la dif- 
fusion primaire et en plus de ce programme, le sys- 
teme etant caracteris6 en ce que le processeur de 
donnees comporte un dispositif commands par le 
caractere indicateur et destine* a presenter le carac- 
tere indicateur sur le recepteur de diffusion (60) 
pendant la diffusion primaire et simultanement a la 
presentation de la diffusion primaire sur le recep- 
teur (60), te caractere indicateur indiquant la dispo- 
nibilitd, a un second moment ulterieur au premier 
moment, de reformation supplementaire de diffu- 



sion, un dispositif (20) connects au processeur de 
donnees et destind a recevoir une reponse de I'uti- 
lisateur au caractere indicateur, et un dispositif (6. 
5, 32) commande par la rdponse recue au caractere 
5 indicateur et destine" a commander te dispositif d*en- 
registrement (30) pour enregistrer ('information sup- 
plementaire de diffusion au second moment. 

2. Systeme seton la revendication 1 , dans lequel une 
10 information de programmation de information sup- 
plementaire de diffusion est transmise avec ta dif- 
fusion primaire, le systeme 6tant caractense" en ce 
que le processeur de donnees (5) a une configura- 
tion lui permettant de memoriser rinformation de 

is programmation a la suite de la reponse recue au 
caractere indtcateur et pour uttliser rinformation de 
programmation pour f'enregistrement de rinforma- 
tion supplementaire de diffusion avec te dispositif 
d'enregistrement (30) lorsque rinformation supp!6- 

20 mentaire de diffusion est diff usee. 

3. Systeme selon ta revendication 2, caracterisd en 
outre en ce que le dispositif d'enregistrement (30) 
est un magnetoscope a cassette et te recepteur de 

2S diffusion (60) est un poste de television. 

4. Systeme selon la revendication 1 , caractense* en 
outre en ce que le processeur de donn6es (5, 10) 
a une configuration donnant un accuse de reception 

30 a I'utiltsateur et indiquant la reponse au caractere 
indicateur recue. 

5. Systeme selon ta revendication 1, caracterisd en 
outre en ce que le processeur de donnGes (5, 10) 

35 a une configuration donnant un affichage d'un menu 
a la disposition de I'utitisateur a la suite de ta repon- 
se recue au caractere indicateur et pour ta reception 
des selections du menu a ta disposition de I'utitisa- 
teur 

40 

6. Systeme selon la revendication 1 , caracterisd en 
outre -en oe que 4e systeme comporte an dispositif 
(5, 9, 30) de creation et de memorisation d'un index 
sur la matiere enregistrde. 

45 

7. Systeme selon la revendication 6, caractSrise" en 
outre en ce que le systeme comporte un dispositif 
(5, 9, 30) pour I'enregistrement de findex sur une 
bande comprenant la matiere enregistr6e. 

50 

8. Systeme selon ta revendication 1 , comprenant en 
outre une m6moire (9) coup!6e au processeur de 
donndes (5), le processeur de donndes (5) ayant 
une configuration lui permettant de mfimoriser rin- 

55 formation identifiant un numero tocal de canal sur 
lequel un canal de cable est transmis a ta memoire 

(9). 
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9. Systeme seton la revendication 1 , dans lequel la dif- 
fusion primaire est une diffusion publicitaire et I'in- 
formation supplementaire da diffusion represents 
d'autres details concernant I'objet de ta diffusion pu- 
blicitaire. 

1 0. Precede destine a permettre ta selection interactive 
pour une presentation a un utilisateur d'une infor- 
mation supplementaire de diffusion appartenant a 
une diffusion primaire dans laquelie un caractere in- 
dicate ur est diffuse" pendant la diffusion primaire et 
en plus de ceile<i a un premier moment, le precede 
comprenant les etapes suivantes : la reception du 
caractere indicateur et ta presentation du caractere 
indicateur a I'utilisateur sur un recepteur de diffu- 
sion (60) pendant fobservation de la diffusion pri- 
maire et simultanement a cette observation, le ca- 
ractere indicateur indiquant la disponibilite\ a un se- 
cond moment ulterieur au premier moment, de Tin- 
formation supplemental de diffusion, ta reception 
d'une reponse au caractere indicateur a partir de 
I'utilisateur, et la reaction a la reponse recue au ca- 
ractere indicateur pour la reception de ('information 
supplemental de diffusion au second moment. 

11. Precede* selon la revendication 10, caracterise en 
outre en ce que reformation de programmation pro- 
venant de reformation supplementaire de diffusion 
est incorpor6e a la diffusion primaire, et l'6tape de 
reaction a la re" ponse re$ue au caractere indicateur 
comprend la memorisation de I'information de pro- 
grammation et ^utilisation de rinformation de pro- 
grammation pour I'enregistrement de rinformation 
supplemental de diffusion avec un dispositif d'en- 
registrement lorsque ('information supplementaire 
de diffusion est diffuse e. 

12. Precede selon la revendication 10, caract6rise en 
outre par la transmission d'un accuse de reception 
de ta reponse recue au caractere indicateur, vers 
I'utilisateur. 

13. Precede selon la revendication 10, dans lequel 
retape de reaction a la reponse recue au caractere 
indtcateur comprend des etapes de formation d'un 
affichage d'un menu pour I'utilisateur a la suite de 
la reponse recue au caractere indicateur, la recep- 
tion des selections dans le menu par I'utilisateur, et 
la reception de rinformation supplementaire de dif- 
fusion en fonctton des selections effectuees dans 
le menu par I'utilisateur. 

14. Precede selon la revendication 10, caracterise en 
outre par la creation et ta memorisation d'un index 
retatif a la matiere enregistree. 

15. Precede selon la revendication 14, caracterise en 
outre par i'enregistrement de f index sur une bande 



contenant ta matiere enregistree. 

16. Precede selon ta revendication 10, comprenant en 
outre les etapes de reception d'un signal o"entr6e 
5 de I'utilisateur identifiant un num6ro de canal local 
sur lequel un canal cable est transmis et ta memo- 
risation du numero local sur lequel est transmis le 
canal cabl6. 

10 17. Precede selon la revendication 10, dans lequel ta 
diffusion est une diffusion publicitaire, et rinforma- 
tion supplementaire donne des details supplemen- 
tal res sur I'objet de la diffusion publicitaire. 

is 16. Systeme destine a permettre une selection interac- 
tive pour la presentation a un utilisateur d'une infor- 
mation supplementaire de diffusion appartenant a 
une diffusion primaire, le systeme comprenant un 
recepteur (60) de diffusion, et un processeur de 

20 donnees (5) connects au dispositif d'enregistre- 
ment (30) et au recepteur de diffusion (60), carac- 
terise en ce que le systeme est destine a permettre 
la selection interactive pour une presentation a un 
utilisateur d'une information supplementaire de dif- 

25 fusion appartenant a une premiere diffusion dans 
laquelie un caractere indicateur est diffuse a un pre- 
mier moment avec un programme contenant la dif- 
fusion primaire et en plus de ce programme, le sys- 
teme etant caracterise en ce que le processeur de 

30 donnees comporte un dispositif de presentation du 
caractere indicateur sur le recepteur de diffusion 
(60) pendant la presentation de ta diffusion primaire 
sur le recepteur (60) et, simultanement a cette pre- 
sentation, cetle du caractere indicateur indiquant ta 

35 disponibilite a un second moment ult6rieur au pre- 
mier moment de rinformation supplementaire de 
diffusion, un dispositif (20) connecte au processeur 
de donnees et destine a recevoir une reponse de 
I'utilisateur au caractere indicateur, et un dispositif 

40 (6, 5) destine a reagir a la reponse recue au carac- 
tere indicateur pour ta reception de I'information 
euppjementetre <de diffusion -au second ^moment. 
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Description 

This invention relates generally to video cassette recorder systems and particularly to the timer preprogramming 
feature of video cassette recorders (VCRs) and to an apparatus and method for using encoded information to perform 

5 timer preprogramming. 

The video cassette recorder (VCR) has a number of uses, including playing back of tapes filmed by a video camera, 
playing back of pre-recorded tapes, and recording and playing back of broadcast and cable television programmes. 

To record a television programme in advance of viewing it, a two-step process is often used: (1 ) obtain the correct 
channel, date, time and length (CDTL) information from a television programme guide, and (2) program this CDTL 

io information into the VCR. Depending on the model, year and type of the VCR, the CDTL information can be programmed 
in various ways including: (i) pushing an appropriate sequence of keys in the console according to instructions contained 
in the user's manual, (ii) pushing an appropriate sequence of keys in a remote handheld control unit according to 
instructions contained in the user's manual (remote programming), and (iii) executing a series of keystrokes in the 
remote handheld control unit in response to a menu displayed on the television screen (onscreen programming). Other 

is techniques for timer preprogramming have been suggested including: (iv) reading in certain bar-code information using 
a light pen (light pen programming), and (v) entering instructions through a computer or telephone modem. These 
various methods differ only in the physical means of specifying the information while the contents, being CDTL and 
certain power/clock/timer on-off commands are generally common although the detailed protocol can vary with different 
model VCRs. Methods (i) and (ii) described above can require up to 100 keystrokes, which has inhibited the free use 

20 of the timer preprogramming feature of VCRs. To alleviate this, new VCR models have included an "On-Screen Pro- 
gramming' feature, which permits remote input of CDTL information in response to a menu displayed on the television 
screen. Generally on screen programming of CDTL information requires an average of about 18 keystrokes, which is 
less than some of the prior methods but still rather substantial. Some of the other techniques such as (iv) above, require 
the use of special equipment such as a bar-code reader. 

25 tn general the present state of the an suffers from a number of drawbacks. First, the procedure for setting the VCR 
to record in advance can be quite complex and confusing and difficult to learn; in fact, because of this many VCR 
owners shun using the timer preprogramming record feature. Second, the transcription of the CDTL information to the 
VCR is hardly ever error-free; in fact, many users of VCR's timer preprogramming features express concern over the 
high incidence of programming errors. Third, even for experienced users, the process of entering a lengthy sequence 

30 of information on the channel, date, time and length of desired program can become tedious. Fourth, techniques such 
as reading in bar-code information or using a computer require special equipment. These drawbacks have created a 
serious impedance in the use of a VCR as a recording device for television programs. The effect is that time shifting 
of programs has not become as popular as it once was thought it would be. Accordingly, there is a need in the art for 
a simpler system for effecting VCR timer preprogramming which will enable a user to take advantage of the recording 

6 feature of a VCR more fully and freely. 

European Patent Specification EP-A-0 198 136 discloses an automatic digital electronic programming circuit which 
provides the entry of programme data to a VCR through use of a light pen to "swipe" across programme data in bar- 
code format. The disadvantage of this arrangement is that the additional equipment of a light pen and bar-code reader 
are required. 

An object of the invention is to provide an improved system for the selection and entering of channel, date, time 
and length (CDTL) information by a user required for timer preprogramming of a VCR. 

According to the present invention there *s provided « system for automatically controlling recording -by a video 
cassette recorder of a channel of video signals under control of a channel command beginning on the calendar day 
specified by a day command, at the time-of-day specified by a time-of-day command, and for the length of time specified 

<5 by a length command, the system comprising: an input lor receiving representations of coded indications, each rep- 
resentative of, the combination of one of each said channel command, day command, time-of-day command, and 
length command; and a decoder for decoding any said coded indication to individual channel command, day command, 
time-of-day command, and length command for control of the video cassette recorder, characterised in that the said 
coded indications received by the input are compressed in length before they are received by the input and in that the 

so decoder expands said the compressed coded indications received. 

According to the present invention there is further provided a method of programming a system for automatically 
controlling recording by a video cassette recorder of a channel of video signals specified by a channel command 
beginning at the time-of-day specified by a time-of-day command, on the calendar day specified by a day command 
and for the length of time specified by a length command, the steps comprising: receiving coded indications, each 

55 representative of the combination of one of each said channel command, day command, time-of-day command, and 
length command; and decoding any said coded indications to individual said channel command, day command, time- 
of-day command and length command for control of the video cassette controller, characterised in that the received 
coded indications are compressed coded indications and in that decoding step includes expanding said compressed 
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coded indications. 

According to the present invention there is again provided a method of converting a television programme listing 
into a series of unique codes for combined visual selection of programmes for direct viewing and for use in automatic 
recording of programmes for future viewing, comprising the steps of: creating a day section and an associated unique 

5 day visual identifier for each of a plurality of calendar days; positioning in relation to each of the day sections the 
associated day visual identifier creating a time-of -day section for each day section, for each of a plurality of television 
programme starting times and an associated unique time-of-day visual identifier; positioning in relation to each of the 
time-of-day sections the corresponding associated unique time-of-day visual identifier; creating a plurality of unique 
channel visual identifiers and a corresponding programme identifier for each such channel visual identifier, within each 

10 time-of -day section for such programme that starts at the time of such time-of-day section, and that is associated with 
the day section and time-of-day section within which it is positioned; creating a unique coded indication for each said 
programme, the coded indication representing the channel, the calendar day, the time-of-day, and the length of time 
for said programme; and positioning in a predetermined relation to each program identifier, the unique coded indication 
for each said program, characterised in that the step of creating each said coded indication comprises compressing 

15 the length of the coded indications normally required to program a video recorder. 

According to the present invention there is still further provided the method of permitting a large number of pro- 
grammes to be timer preprogrammed for recording by a video cassette recorder for time shifted viewing where the 
video cassette recorder can store only N timer preprogrammed programmes, the method being characterised by the 
steps of providing a remote controller having a means for keeping time; entering into said remote controller compressed 

so codes each having at least one digit and each representative of, and compressed in length from, the combination of 
channel, time-of-day, day and length commands for a programme; and decoding each compressed code having at 
least one digit to channel, time-of-day, day and length commands; providing a memory; entering each said channel, 
time-of-day, day and length commands into said memory; reordering said channel, time-of-day, day and length com- 
mands in said memory into temporal order, and testing whether first N entries in said memory have changed and if 

2$ yes, sending changed entries in first N entries to said video cassette recorder. 

Systems and methods for automatically controlling VCRs and embodying the present invention, will now be pro- 
vided, by way of example, with reference to the accompanying diagrammatic drawings, in which: 

FIG. 1 is a schematic showing apparatus according to this invention with the code decoder means embedded in 
30 the video cassette recorder; 

FIG. 2 is a schematic of the VCR embedded processors for command control and code decoding; 

FIG. 3 is a schematic showing apparatus according to this invention with the code decoder means embedded in 

a remote controller, 

FIG. 4 is a schematic of the processor embedded in the remote controller; 
35 FIG. 5 is a schematic of a universal remote controller with the code decoder means embedded in the universal 
remote control; 

FIG. 6 is a flow graph of the G-code decoding technique; 
FIG. 7 is a flow graph of the G-code encoding technique; 
FIG. 8 is an illustration of part of a television calendar according to this invention; 
<o FIG. 9 is a flowchart for decoding the cable channels; 

FIG. 10 is a flowchart for encoding the cable channels; 

FJG. 11 is a flow graph of the G-code decoding for cable channels including conversion f rom«ssigned cable channel 
number to local cable carrier channel number, 
FIG. 12 is a means for decoding including a stack memory; 
45 FIG. 1 3 is a flowchart for program entry into stack memory; and 

FIG. 14 is an operation flowchart for sending programs from remote control to main unit VCR. 

In the drawings to be described, similar parts bear simitar reference numerals. 

Referring now to the drawings, and more particularly to FIG. 1 , there is shown an apparatus for using encoded 
so video recorder/player timer preprogramming information 10 according to this invention. The primary components in- 
clude a remote controller 12 and a video cassette recorder/player with G-code decoder 14, which can be controlled 
by remote controller 1 2 via a command signal 16. The remote controller 12 can have a number of keys, which include 
numerical keys 20. G-code switch 22, function keys 24, program key 26 and power key 27. There are means in the 
remote controller 12 that interpret each key as it is pressed and send the proper command signal 16 to the VCR via 
55 an infra-red light emitting diode 28. Except for the G-code switch 22 on the remote controller 12 in FIG. 1, the remote 
controller 12 is essentially the same as any other remote controller in function. The G-code switch 22 is provided just 
to allow the user to lock the remote controller 12 in the G-code mode while using a G-code, which is the name given 
to the compressed code which is the encoded CDTL information, to perform timer preprogramming. 
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A G-code consists of 1 to 7 digits, although more could be used, and is associated with a particular program. A 
user would lockup the G-code in a program guide and just enter the G-code on the remote controller 12. instead ot the 
present state of the art, which requires that the user enter the actual channel, date, time and length (CDTL) commands. 
In order to understand the advantages of using a G-code, it is helpful to describe the best of the current state of 

s the art, which is "on screen programming* with direct numerial entry. This technique involves about 18 keystrokes and 
the user has to keep switching his view back and forth between the TV screen and the remote controller while entering 
the CDTL information. This situation may be akin to a user having to dial an 18 digit telephone number while reading 
it from a phone book. The number of keys involved and the switching back and forth of the eye tend to induce errors. 
A typical keying sequence for timer recording using on-screen CDTL programming is as follows: 

io PROG 21 15 07 30 2 08 00 2 04 PROG 

The first program (PROG) key 26 enters the programming mode. Then a sequence of numericats key 20 are pushed. 
The 2 means it is timer recording rather than time setting. The 1 means the user is now entering the settings for program 
1 . The 15 is the date. The 07 is starting hour. The 30 is a starting minute. The 2 means pm. The next sequence 08 00 
2 is the stopping time. The 04 is channel number. Finally, the PROG is hit again to exit the program mode. 

is By contrast, this command could have been 'coded' and entered in a typical G-code sequence as follows: PROG 
1 1 38 PROG. To distinguish that the command is a coded G-code, the G-code switch 22 should be turned to the "ON" 
position. Instead of having a switch, a separate key 'G' can be used. The G-code programming keystroke sequence 
would then be: G 1138 PROG. 

The use of a G-code does not preclude "on-screen* confirmation of the program information that has been entered. 

20 when the keystrokes *PROG 11 38 PROG' are entered with the G-code switch in the 'ON' position, the G-code would 
be decoded and the television could display the following message: 



25 



PROGRAM 


DATE 


START TIME 


STOP TIME 


CHANNEL 


1138 


15 


7:30 PM 


8:00 PM 
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In order for the G-code to be useful it must be decoded and apparatus for that purpose must be provided. Referring 
to FIG. 1, a video cassette recorder/player with G-code decoder 14 is provided to be used in conjunction with remote 
controller 1 2. The command signal 16 sent from the remote controller 1 2 is sensed by the photodiode 32 and converted 

30 to electrical signals by command signal receiver 30. The electrical signals are sent to a command controller 36, which 
interprets the commands and determines how to respond to the commands. As shown in FIG. 1 , it is also possible for 
the command controller 36 to receive commands from the manual controls 34 that are normally built into a VCR. Other 
possible command sources include voice if a speech recognizer is incorporated into the VCR and a bar code scanner. 
If the command controller 36 determines that a G-code was received then the G-code will be sent to the G-code decoder 

35 38 for decoding. The G-code decoder 38 converts the G-code into CDTL information, which is used by the command 
controller 36 to set the time/channel programming 40. Built into the VCR is a clock 42. This is normally provided in a 
VCR and is used to keep track of the date and time. The clock 42 is used primarily by the time/channel programming 
40 and the G-code decoder 36 functions. The time/channel programming 40 function is set up with CDTL information 
by the command controller 36. When the proper date and time is read from clock 42, then the time/channel programming 

40 40 function turns the record/playback 44 function on to record. At the same time the tuner 46 is tuned to the proper 
channel in the television signal 18. 

An alternate way to control the recorder is to have the command controller 36 keepaU the CDTL information instead 
of sending it to the time/channel programming 40. The command controller would also keep track of the time by peri- 
odically reading clock 42. The command controller would then send commands to the time/channel programming 40 

45 to turn on and off the recorder and to tuner 46 to cause it to tune to the right channel at the right time according to the 
CDTL information. 

The clock 42 is also an input to G-code decoder 38, which allows the G-code decoding to be a function of the 
clock, which lends a measure of security to the decoding technique and makes it harder to copy. Of course this requires 
that the encoding technique must also be a function of the clock. 

so A possible realization of the command controller 36 and the G-code decoder 38 is shown in FIG. 2. The command 
controller 36 function can be realized with a microprocessor 50. a random access memory 52 and a read only memory 
54, which is used for program storage. The input/output 56 function is adapted to receive commands from the command 
signal receiver 30, the manual controls 34 and the clock 42, and to output signals to a display 35, the clock 42, and 
the time/channel programming 40 function. If the microprocessor 50 interprets that a G-code has been received, then 

55 the G-code is sent to microcontroller 60 for decoding. The microcontroller 60 has an embedded random access memory 
62 and an embedded read only memory 64 for program and table storage. The clock 42 can be read by both micro- 
processor 50 and microcontroller 60. 

An alternative to having microcontroller 60 perform the G-code decoding is to build the G-code decoding directly 
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into the program stored in read onty memory 54. This would eliminate the need for microcontroller 60. Of course, other 
hardware to perform the G-code decoding can also be used. The choice of which implementation to use is primarily 
an economic one. 

The blocks in Figs. 1 and 2 are well known in the prior art and are present in the following patents: Fields, patent 

5 US-A-4,481,412; Scholz, patent US-A-4 ,5 19,003; and Brugliera. patent US-A-4,631,601. For example, clock 42 is 
analogous to element 7 in Scholz and element 17 in Brugliera. Other analogous elements are: command signal receiver 
30 and Scholz 14 and Brugliera 12; tuner 46 and Scholz 6 and Brugliera 10; time/channel programming 40 and Scholz 
6, 11 and Brugliera 1 6; record & playback 44 and Scholz 1 , 2, 4; command controller 36 and Scholz 11,10 and Brugliera 
12; microprocessor 50 and Fields 27; RAM 62 and Fields 34; ROM 54 and Fields 33; manual controls 34 and Scholz 

10 15, 1 6; and remote controller 1 2 and Scholz 26 and Brugliera 1 6. 

FIG. 3 illustrates an alternate preferred embodiment of this invention. In FIG. 3 a remote controller with embedded 
G-code decoder 80 is provided. The remote controller with embedded G-code decoder 80 is very similar to remote 
controller 1 2, except for the addition of the G-code decoder 82. Note that it is also possible in any remote controller to 
provide a display 84. The remote controller with embedded G-code decoder 60 would be used in conjunction with a 

'5 normal video cassette recorder/player 70, which would not be required to have an embedded G-code decoder. The 
numerals for the subelements of video cassette recorder/player 70 are the same as described above for the video 
cassette recorder/player with G-code decoder 14 and have the same function, except for the absence of G-code de- 
coder 38. This preferred embodiment has the advantage that it can be used in conjunction with VCRs that are presently 
being used. These do not have a G-code decoding capability. Replacing their remote controllers with ones that have 

£0 this capability built-in can vastly improve the capability to do timer preprogramming for a modest cost. 

FIG. 4 illustrates a possible realization of the G-code decoder 82 built into the remote controller with embedded 
G-code decoder 60. A microprocessor 60 can be used as before to decode the G-code, as well as interface with the 
display 84, a clock 85, the keypad 88 and the light emitting diode 28. Alternately, other hardware implementations can 
be used to perform the G-code decoding. The clock is provided in the remote controller 80 so that the G-code decoder 

2S 82 can be made to have the clock as one of its inputs. This allows the G-code decoding to be a function of the clock, 
which lends a measure of security to the decoding technique and makes it harder to copy 

The remote controller with embedded G-code decoder as described above would send channel, date, time and 
length information to the video cassette recorder/player 70, which would use the CDTL information for tuning into the 
correct channel and starting and stopping the recording function. The remote controller may have to be unique for each 

30 different video cassette recorder/player, because each brand or model may have different infrared pulses for each type 
of information sent such as the channel number keys and start record and stop record keys. The particular infrared 
pulses used for each key type can be called the vocabulary of the particular remote controller. Each model may also 
have a different protocol or order of keys that need to be pushed to accomplish a function such as timer preprogramming. 
The protocol or order of keys to accomplish a function can be called sentence structure. If there is a unique remote 

35 controller built for each model type, then the proper vocabulary and sentence structure can be built directly into the 
remote controller. 

An alternate to having the remote controller with embedded G-code decoder send channel, date, time and length 
information to the video cassette recorder/player 70, is to have the remote controller with embedded G-code decoder 
perform more operations to simplify the interlacing problem with existing video cassette recorder/players. In particular, 
if the remote controller not onty performs the G-code decoding to CDTL, but also keeps track of time via clock 85, then 
it is possible for the remote controller to send just channel, start record and stop commands to the video cassette 
Tecorder/prayeT. Tfie s t>ar^TOuatiyti asi cone kay iui i in m lUs.^irfr TneanvthBTE ts to rarnplicated protocol oi ome n ta 
structure involved. Thus, to communicate with a diverse set of video cassette recorder/player models it is onty necessary 
to have memory within the remote controller, such as ROM 64 of FIG. 4, for storing the vocabulary for all the models 

4£ or at least a large subset. The G-code would be entered on the remote controller as before and decoded into channel, 
date, time and length information, which would be stored in the remote controller. Via clock 85, the time would be 
checked and when the correct time arrives the remote controller would automatically send out commands to the VCR 
unit for tuning to the correct channel and for starting and stopping the recording. It is estimated that only two (2) bytes 
per key for about 15 keys need to be stored for the vocabulary for each video cassette recorder/jplayer model. Thus, 

so to cover 50 models would only require about 30*50 = 1500 bytes of memory in the remote controller. It would be 
necessary to position the remote controller properly with respect to the VCR unit so that the sent infrared signals sent 
by the remote controller are received by the unit. 

Another preferred embodiment is to provide a universal remote controller 90 with an embedded G-code decoder. 
Universal remote controllers provide the capability to mimic a number of different remote controllers. This reduces the 

55 number of remote controllers that a user needs to have. This is accomplished by having a learn function key 94 function 
on the universal remote controller, as shown in FIG. 5. If the learn function key 94 is pushed in conjunction with another 
key, the unit will enter into the learn mode. Incoming infra-red (IR) pulses from the remote controller to be learned are 
detected by the infra-red photodiode 96, filtered and wave-shaped into recognizable bit patterns before being recorded 
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by a microcontroller into a battery-backed static RAM as the particular IR pulse pattern for that particular key. This is 
done for alt the individual keys. 

An example of more complex learning is the following. If the team function key 94 in conjunction with the program 
key 26 are pushed when the G-code switch is "ON*, the unit will recognize that it is about to record the keying sequence 
5 of a predetermined specific example of timer preprogramming of the particular VCR involved. The user will then enter 
the keying sequence from which the universal remote controller 90 can then deduce and record the protocol of the 
timer preprogramming sequence. This is necessary because different VCRs may have different timer preprogramming 
command formats. 

If keys are pushed without the learn function key 94 involved, the microcontroller should recognize it is now in the 
10 execute mode, tf the key is one of the direct command keys, the microcontroller will read back from its static RAM the 
stored pulse sequence and send out command words through the output parallel I/O to pulse the output light emitting 
diode 28. If the key is the PROG key and the G-code switch is 'OFF', then the microcontroller should recognize the 
following keys up to the next PROG key as a timer preprogramming CDTL command and send it out through the light 
emitting diode 28. 11 the G-code switch 22 is set to "ON" and the program key 26 is pushed, the microcontroller should 
is recognize the following keys up to the next PROG key as a G-code command for timer preprogramming. It will decode 
the G-code into channel, date, start time and length (CDTL) and the microcontroller will then look up in it's static RAM 
"dictionary" the associated infra-red pulse patterns and concatenate them together before sending them off through 
the output parallel I/O to pulse the light emitting diode 28 to send the whole message in one continuous stream to the 
VCR. 

20 FIG. 4 illustrates a possible realization of the G-code decoder 92 that could be built into the universal remote 
controller with embedded G-code decoder 90. A microcontroller 60 can be used as before to decode the G-code, as 
well as for interfacing with the input/output functions including the photodiode 96. Alternately, the G-code decoding 
can be performed with other hardware implementations. 

The universal remote controller can also be used in another manner to simplify the interfacing problem with existing 

2S video cassette recorder/players. In particular, if the universal remote controller performs not only the G-code decoding 
to CDTL. but also keeps track of time via clock 85 in FIG. 4, then it is possible for the universal remote controller to 
send just channel, start record and stop commands to the video cassette recorder/player, which as explained before, 
are usually basic one key commands, which means there is no complicated protocol or sentence structure involved. 
Thus, to communicate with a diverse set of video cassette recorder/player models it is only necessary for the universal 

30 remote controller to "learn" each key of the remote controller it is replacing. The G-code would be entered on the 
universal remote controller as before and decoded into channel, date, time and length information, which would be 
stored in the universal remote controller. Via clock 85, the time would be checked and when the correct time arrives 
the universal remote controller would automatically send out commands to the VCR unit fortuning to the correct channel 
and for starting and stopping the recording. It would be necessary to position the universal remote controller properly 

35 with respect to the VCR unit so that the signals sent by the universal remote are received by the VCR unit. 

There are a number of ways that the G-code decoding can be performed. The most obvious way is to just have a 
targe look up table. The G-code would be the index. Unfortunately, this would be very inefficient and result in a very 
expensive decoder due to the memory involved. The total storage involved is a function of the number of total combi- 
nations. If we allow for 128 channels, 31 days in a month, 48 on the hour and on the half hour start times in a twenty 

<o four hour day, and 1 6 length selections in half hour increments, then the total number of combinations is 128x31x48x16 
= 3,047,424. This number of combinations can be represented by a 7 digit number. The address to the table would be 
the 7 digit number. In the worse case, this requires a tockup table that has about 4,000,000 iows by 15 to 16 digital 
columns, depending on the particular protocol. These digital columns would correspond to the CDTL information re- 
quired for "on screen programming*. Each digit could be represented by a 4 bit binary number. Thus, the total storage 

45 number of bits required for the lockup table would be about 4.000,000x16x4 = 256,000,000. The present state of the 
art has about 1 million bits per chip. Thus, G-code decoding using a straightforward table lockup would require a 
prohibitively expensive number of chips. 

Fortunately, there are much more clever ways of performing the G-code decoding. FIG. 6 is a flow diagram of the 
preferred G-code decoding technique. To understand G-code decoding, it is easiest to first explain the G-code encoding 

50 technique, for which FIG. 7 is the flow chart. Then the G-code decoding technique, which is the reverse of the G-code 
encoding will be explained. 

The encoding of the G -codes can be done on any computer and is done prior to preparation of any program guide 
that would include G -codes. For each program that will be printed in the guide, a channel, date, time and length (CDTL) 
code 144 is entered in step 142. Step 146 separately reads the priority for the channel, date, time and length in the 
ss priority vector storage 1 22. which can be stored in read only memory 64. The priority vector storage 122 contains four 
tables: a priority vector C table 124, a priority vector D table 126, a priority vector T table 128 and a priority vector L 
table 130. 

The channel priority table is ordered so that the most frequently used channels have a tow priority number. An 
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example of the data that is in priority. vector C table 124 follows. 



channel 


4 


7 


2 


3 


5 


6 


11 


13 




priority 


0 


1 


2 


3 


4 


5 


6 


7 





Generally the dates of a month all have an equal priority, so the tow number days in a month and the low number 
priorities would correspond in the priority vector D table as in the following example. 



date 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




priority 


0 


1 


2 


3 


4 


5 


6 


7 


e 


9 


* * 



The priority of the start times would be arranged so that prime time would have a low priority number and programs 
in the dead of the night would have a high priority number. For example, the priority vector T table would contain: 



time 


6:30pm 


7:00pm 


8:00pm 


7:30pm 




priority 


0 


1 


2 


3 





An example of the data that is in the priority vector L table 1 30 is the following: 



length of program (hours) 


0.5 


1.0 


2.0 


1.5 


3.0 


* • • 


priority 


0 


1 


2 


3 


4 


m * + 



Suppose the channel date time length (CDTL) 144 data is 5 10 1 9.00 1 .5, which means channel 5, 10th day of the 
month, 7:00 PM, and 1 .5 hours in length, then the C p ,D p ,T p ,Lp data 1 48 for the above example would be 4 9 1 3. Step 
150 converts C p ,D p ,T pi Lp data to binary numbers. The number of binary bits in each conversion is determined by the 
number of combinations involved. Seven bits for C p , which can be denoted as C7 C 6 C 5 C 4 C 3 C 2 C t , would provide 
for 128 channels. Five bits for D p , which can be denoted as D 5 D 4 D 3 D 2 D 1( would provide for 31 days in a month. Six 
bits for T p , which can be denoted as T 6 T 5 T 4 T 3 T 2 T v would provide for 48 start times on each half hour of a twenty 
four hour day. Four bits for length, which can be denoted as L 3 Lg L, , would provide for a program length of up to 
8 hours in half hour steps. Together there are 7+5+6+4 = 22 bits of information, which correspond to 2**22 = 4,1 94,304 
combinations. 

The next step is to use bit hierarchy key 120, which can be stored in read only memory 64 to reorder the 22 bits. 
The bit hierarchy key 120 can be any ordering of the 22 bits. For example, the bit hierarchy key might be: 





c 3 


• * * 


T 2 


c 2 


T, 


c, 


Li 


D 5 


D 4 


°3 


D 2 


Di 


22 


21 


■ 4 * 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 



Ideally the bit hierarchy key is ordered so that programs most likely to be the subject of timer preprogramming 
would have a tow value binary number, which would eliminate keystrokes for timer preprogramming the most popular 
pro g r a m s . Since all the date information +tas equal priority, then the D 5 0 4 0 3 0 2 O t "bits are "first *Next T 1 C, 1^ ■erre 
used, because for whatever date it is necessary to have a time channel and length and T 1 C, L, are the most probable 
in each case due to the ordering of the priority vectors in priority vector storage 122. The next bit in the hierarchy key 
is determined by the differential probabilities of the various combinations. One must know the probabilities of all the 
channels, times and lengths for this calculation to be performed. 

For example, the probability for channels may be: 



channel 


4 


7 


2 


3 


5 


6 


11 


13 


* * * 


priority 


0 


1 


2 


3 


4 


5 


6 


7 




probability {%) 


5 


4.3 


4 


3 


2.9 


2.1 


2 


1.8 


mm* 



The probabilities for times might be: 



time 


6:30pm 


7:00pm 


8:00pm 


7:30pm 


* * * 


priority 


0 


1 


2 


3 


• - * 
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(continued) 



probability (%) 


6 


7.8 


6 


5 





And, the probabilities lor lengths might be: 



10 



is 



20 



25 



30 



35 



40 



45 



SO 



55 



length of program (hours) 


0.5 


1.0 


2.0 


1.5 


3.0 




priority 


0 


1 


2 


3 


4 




probability(%) 


50 


20 


15 


5 


4 





The probabilities associated with each channel, time and length, as illustrated above, are used to determine the 
proper ordering. Since the priority vector tables are already ordered by the most popular channel, time, and length, 
the order in which to select between the various binary bits for one table, for example selecting between the C7 C 6 C 5 
C 4 C 3 C 2 C, bits, is already known. The Ci bit would be selected first because as the lowest order binary bit it would 
select between the first two entries in the channel priority table. Then the bit would be selected and so on. Similarly, 
the T, and L, bits would be used before any of the other time and length bits. A combination of the C t , T v I, and D 5 
D 4 D 3 D 2 D 1 bits should be used first, so that all the information is available for a channel, date, time and length. The 
D 5 D 4 D 3 D 2 D 1 bits are all used because the date bits all have equal priority and all are needed to specify a date even 
if some of the bits are binary zero. 

At this point the bit hierarchy key could be: 
T, Cj D 5 D 4 D 3 D 2 D 1 The first channel binary bit by itself can only select between 2 1 = 2 channels, and 
the first two channels have a probability percent of 5 and 4.3, respectively. So the differential probability of C, is 9.3. 
Similarly, the differential probability of T, is 8 + 7.8 = 15.8, and the differential probability of L, is 50 + 20 = 70. If the 
rules for ordering the bit hierarchy key are strictly followed, then the first 8 bits of the bit hierarchy key should be ordered 
as: 

C, T, L, D 5 D 4 D 3 D 2 D 1( 
because L 1 has the highest differential priority so it should be first, followed by T, , and then C 1 . 

The question at that point is what should the next bit in the hierarchy key be: T 2 , C 2 , or l_2. This is determined by 
the differential probabilities, which can be calculated from the above tables for each bit. Since we are dealing with 
binary bits, the C 2 in combination with selects between 2 2 = 4 channels or 2 more channels over C, alone. The 
differential probability for C 2 is then the additional probabilities of these two additional channels and for the example 
this is: 4 + 3 = 7. In a similar manner C 3 in combination with and C 2 selects between 2 3 = 8 channels or 4 = 2< >1 > 
more channels over the combination of C 1 and C 2 . So the differential probability of Cj is the additional probabilities of 
these four additional channels and for the example this is: 2.9 + 2.1 + 2 + 1.8 = 8.8. In a similar manner, the differential 
probabilities of T 2 and 1-2 can be calculated to be 6 + 5 = 11 and 15 + 5 = 20. respectively. Once all the differential 
probabilities are calculated, the next step is determining which combinations of bits are more probable. 

Now for the above example, which combination is more probable: T 2 with C t L v or C 2 with T, L 1t or L 2 with T 1 C v 
This will determine the next bit in the key. So, which is greater: 11x9.3x70= 7161; 7x15.8x70= 7742; or 20x15.8x9.3= 
2938.8? In this case the combination with the greatest probability is 7x15.8x70= 7742, which corresponds to with 
T 1 L 1 . So, C 2 is selected as the next bit in the bit hierarchy key 

The next bit is selected in the same way. Which combination is more probable: C 3 with T, L 1a or T 2 with or C 2 
and L„ or with or C 2 and T v For the example shown, which has the greatest probability: 8.8x15.8x70= 9732.8; 
11x(9.3+7)x70= 12551; or 20x(9.3+7)x15.8= 5150.8? In this case the combination with the greatest probability is 11x 
(9.3+7)x70= 12551, which corresponds T 2 with or C 2 and L,. So, T 2 is selected as the next bit in the bit hierarchy 
key. This procedure is repeated for all the differential probabilities until the entire key is found. 

Alternately, the bit hierarchy key can be just some arbitrary sequence of the bits. It is also possible to make the 
priority vectors interdependent, such as making the length priority vector dependent on different groups of channels. 
Another technique is to make the bit hierarchy key 120 and the priority vector tables 122, a function of clock 42, as 
shown in FIG. 7. This makes it very difficult for the key and therefore the coding technique to be duplicated or copied. 

For example it is possible to scramble the date bits in the bit hierarchy key 120 as a function of the clock. This 
would not change the effectiveness of the bit hierarchy key in reducing the number of binary bits for the most popular 
programs, because the date bits all are of equal priority. This could be as simple as switching the D 1 and D 5 bits 
periodically, such as every day or week. Thus the bit hierarchy key 120 would switch between 
... C, Tj L t D 5 D 4 D 3 D 2 D, and 
... C, T, L, D,D 4 D 3 D 2 D 5 . 
Clearly other permutations of the bit hierarchy key as a function of the clock are possible. 

The priority vector tables could also be scrambled as a function of the clock. For example, the first two channels 
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in the priority channel table could just be swapped periodically. If this technique is followed, then the C p of 148 in FIG. 
7 would change as a function of the clock 42. For example, 



5 



channel 


4 


7 


2 


3 


5 


6 


11 


13 


• * * 


priority 


0 


1 


2 


3 


4 


5 


6 


7 





would change periodically to: 



channel 


7 


4 


2 


3 


5 


6 


11 


13 


* # * 


priority 


0 


1 


2 


3 


4 


5 


6 


7 





This would be a fairly subtle security technique, because a decoder that was otherwise correct would only fail if 
those first two channels were being used. Other clock dependencies are also possible to provide security for the coding 
/s technique. 

However it is derived, the bit hierarchy key 120 is determined and stored. In step 154 the binary bits of C p ,D p ,T p , 
Lp are rearranged according to the bit hierarchy key 120 to create one 22 bit binary number. Then the resulting 22 bit 
binary number is converted to decimal in the convert binary number to decimal G-code step 1 56. The result is G-code 
158. 

20 If the priority vector and the bit hierarchy key are well matched to the viewing habits of the general population, 
then it is expected that the more popular programs would require no more than 3 or 4 digits for the G-code. 

Now that the encoding technique has been explained the decoding technique is just reversing the coding technique. 
This is done according to the flow chart of FIG. 6. This is the preferred G-code decoding that can be built into G-code 
decoder 38 in VCR 14 or the remote controller G-code decoders 82 and 92 in FIGs. 3 and 5. 

2$ The first step 102 is to enter G-code 104. Next the G-code 104 is converted to a 22 bit binary number in step 106. 
Then the bits are reordered in step 108 according to the bit hierarchy key 120 to obtain the reordered bits 110. Then 
the bits are grouped together and converted to decimal form in step 112. As this point we obtain C p ,D p ,T p ,Lp data 114, 
which are the indices to the priority vector tables. For the above example, we would have at this step the vector 4 9 1 
3. This C p ,D p ,T p ,Lp data 11 4 is then used in step 116 to lockup channel, date, time, and length in priority vector storage 

30 1 22. The CDTL 1 1 8 for the example above is 5 1 0 1 9.00 1 .5, which means channel 5, 1 0th day of the month, 7:00 PM, 
and 1.5 hours in length. 

If the coding technique is a function of the clock then it is also necessary to make the decoding technique a function 
of the clock. It is possible to make the bit hierarchy key 120 and the priority vector tables 122, a function of clock 42, 
as shown in FIG. 6. This again makes it very difficult for the key and therefore the coding technique to be duplicated 
35 or copied. It is also possible to have the decoding and encoding techniques dependent on any other predetermined or 
preprogrammable algorithm. 

Although the above G-code encoding and decoding technique is a preferred embodiment, it should be understood 
that there are many ways to perform the intent of the invention which is to reduce the number of keystrokes required 
for timer preprogramming. To accomplish this goal there are many ways to perform the G-code encoding and decoding. 
40 There are also many ways to make the encoding and decoding technique more secure besides just making the encoding 
and decoding a function of the clock. This security can be the result of any predetermined or preprogrammed algorithm. 

Jl is possible in ihp G-coc^e rrrtng anr* c^r^'HO tprhnignftg tr> mbetxi index number systems instead ot binary 
numbers. For example, suppose that there are only 35 channels, which would require 6 binary bits to be represented; 
however, 6 binary bits can represent 64 channels, because 2 s = 64. The result is that in a binary number system there 
4S are 29 unnecessary positions. This can have the effect of possibly making a particular G-code longer than it really 
needs to be. A mixed radix number system can avoid this result. For example, for the case of 35 channels, a mixed 
radix number system with the factors of V and 5° can represent 35 combinations without any empty space in the code. 
The allowed numbers for the 7 1 factor are 0, 1 , 2, 3, and 4, The allowed numbers for the 5° factor are 0, 1 , 2, 3, 4, 5, 
and 6. For example, digital 0 is represented in the mixed radix number system as 00. The digital number 34 is repre- 
50 sented in the mixed radix number system as 46, because 4*7 1 +6*5° = 34. The major advantage of a mixed radix 
number system is in prioritizing the hierarchy key. If the first 5 channels have about equal priority and the next 30 are 
also about equal, then the mixed radix number system allows the two tiers to be accurately represented. This is not to 
say that a mixed radix number system is necessarily preferable. Binary numbers are easier to represent in a computer 
and use of a fixed radix number system such as binary numbers allows a pyramid of prioritization to be easily repre- 
ss sented in the hierarchy key. 

Another feature that is desirable in all of the embodiments is the capability to key in the G-code once for a program 
and then have the resulting CDTL information used daily or weekly. Ordinarily the CDTL information is discarded once 
it is used. In the case of daily or weekly recording of the same program, the CDTL information is stored and used until 
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it is cancelled. The desire to repeat the program daily or weekly can be performed by having a 'WEEKLY* or 'DAILY' 
button on the remote controller or built into the VCR manual controls. Another way is to use one key. such as the PROG 
key and push it multiple times within a certain period ol time such as twice to specify daily or thrice to specify weekly. 
For example, if the G-code switch is 'ON' and the G-code for the desired program is 99 then daily recording of the 
5 program can be selected by the following keystrokes: 
'PROG 99 DAILY PROG' 

or by: 

'PROG 99 PROG P ROG\ 

The G-code 99 would be converted to CDTL information, which would be stored and used daily in this case. The 

w recording would begin on the date specified and continue dairy after that using the same channel time and length 
information. A slight twist is that daily recording could be automatically suspended during the weekends, because most 
daily programs are different on Saturday and Sunday. 

Once a daily or weekly program is set up, then it can be used indefinite ty. If it is desired to cancel a program and 
if there is a 'CANCEL' button on the remote controller or manual control for the VCR, then one way to cancel a program 

is (whether it is a normal CDTL daily or weekly entry) is to key in the following: 
'PROG xx CANCEL', where xx is the G-code. 
Again as before there are alternate ways of accomplishing this. 

If 'on screen programming' is available, then the programs that have been selected for timer preprogramming 
could be reviewed on the screen. The dairy and weekly programs would have an indication of their type. Also the G- 

zo codes could be displayed along with the corresponding CDTL information. This would make it quite easy to review the 
current "menu" and either add more programs or cancel programs as desired. 

A television calendar 200 according to this invention is illustrated in FIG. 8. As shown, the television calendar has 
multiple day of year sections 202, multiple day sections 204, multiple time of day sections 206, channel indications 
208, and descriptive program indications 210 arranged in a manner that is common in television guide publications. 

2S Arranged in relation to each channel indication is a compressed code 21 2 or G-code containing the channel, date, time 
and length information for that entry in the television calendar. FIG. 8 shows how easy it is to perform timer programming. 
All one needs to do is find the program one wants to watch and enter the compressed code. This is in contrast to having 
to deal with all the channel, date, time and length entries separately. At least the channel, date and time are explicitly 
stated in the television guide. The length is usually only available by searching the guide to find the time of day section 

so 204 where a new program begins and then performing some arithmetic to find the length of the program. Using the 
compressed G-code avoids all these complications. 

For cable television programs, there is an additional issue that needs to be addressed for the compressed G-code 
to be useful. In a normal television guide, CDTL information is available for all the normal broadcast channels in the 
form of numbers including the channel numbers, such as channel 4 or 7. However, for cable channels like HBO, ESPN 

35 etc., only the names of the channels are provided in most television listings. The reason for this is that in some met- 
ropolitan areas, such as Los Angeles, there may be only one (1) edition of television guide, but there may be quite a 
few cable carriers, each of which may assign HBO or ESPN to different cable channel numbers. In order for a com- 
pressed code such as the G-code to be applicable to the cable channels as published by a wide area television guide 
publication, the following approach can be used. 

<o First, all the cable channels would be permanently assigned a unique number, which would be valid across the 
nation. For example, we could assign ESPN to cable channel 1, HBO as cable channel 2, SHO as cable channel 3. 
etc. This ass i gnmen t voutd -be published ty the television guide publications. 

The video cassette recorder apparatus, such as the remote controller, the VCR unit or both, could then be provided 
with two (2) extra modes: "set* and 'cable channel'. One way of providing the user interface to these modes would be 

<s to provide two (2) extra buttons: one called SET and one called CABLE CHANNEL The buttons could be located on 
the video cassette recorder unit itself or located on a remote controller, as shown in FIGs 1, 3 and 5, where SET is 
element 168 and CABLE CHANNEL is element 170. Of course, other user interfaces are possible. 

Next, the television viewer would have to go through a one-time 'setting* procedure of his VCR for all the cable 
channels that he would likely watch. This 'setting' procedure would relate each of the assigned numbers for each cable 

so channel to the channel number of the local cable carrier. For example, suppose that the local cable carrier uses channel 
6 for ESPN, then cable channel number 1 could be assigned to ESPN, as shown in the following table. 



55 



Cable Channel Name 


Assigned Cable Chan. No. 


Channel Number in the local cable carrier 


EPSN 


1 


6 


HBO 


2 


24 


SHO 


3 


23 
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(continued) 



Cable Channel Name 


Assigned Cable Chan. No: 


Channel Number in the local cable carrier 


DIS 


* 

8 


25 



20 The user could perform the "setting* procedure by pushing the buttons on his remote controller as follows: 

SET 06 CABLE CHANNEL 1 PROGRAM 
SET 24 CABLE CHANNEL 2 PROGRAM 
SET 23 CABLE CHANNEL 3 PROGRAM 
, s SET 25 CABLE CHANNEL 8 PROGRAM 

The 'setting* procedure would create a cable channel address table 162, which would be loaded into RAM 52 of 
command controller 36. For the above example, the cable channel address table 162 would have the following infor- 
mation. 



CABLE CHANNEL ADDRESS TABLE 162 


1 


6 


2 


24 


3 

* 


23 


8 


25 



30 

After the "setting* procedure is performed, the TV viewer can now select cable channels for viewing by the old 
way: eg. pushing the key pad buttons 24 will select HBO. He can also do it the new way: eg. by pushing CABLE 
CHANNEL 2, which will also select HBO. The advantage of the new way is that the television guide will publish [C2] 
next to the program description, so the viewer will just look up the assigned channel number instead of having to 
35 remember that HBO is local cable channel 24. When the CABLE CHANNEL button is pushed, command controller 36 
knows that it" will look up the local cable channel number in cable channel address table 162 to tune the VCR to the 
correct channel. 

For timer preprogramming and for using the compressed G-code, a way to differentiate between broadcast and 
cable channels is to add an eighth channel bit, which would be set to 0 for normal broadcast channels and 1 for cable 

40 channels such as HBO. This eighth channel bit could be one of the low order bits such as the third bit C3 out of the 
eight channel bits, so that the number of bits to specify popular channels is minimized, whether they be normal broadcast 
■or "cable ctiarrnsts. Fot a nuimal broadcast ttrarmBl, the 7 uther1)rtscant)eti8LXKlBU attxirdiriglo piiuiily vutlui C table 
124. For a cable channel, the 7 other bits can be decoded according to a separate cable channel priority vector table 
160, which could be stored in ROM 54 of microcontroller 36. The cable channel priority vector table can be set ahead 

45 of time for the entire country or at least for an area covered by a particular wide area television guide publication. 

A television guide that carries the compressed code known as the G-code will now print the cable channel infor- 
mation as follows: 



so 

[C2] 

55 



6:30 pm 

HBO xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx (4679) 
xxxxxx (program description) xxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
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The [C2] in front of HBO reminds the viewer that he needs only to push CABLE CHANNEL 2 to select HBO. The (4679) 
is the G-code for this particular program. 

FIG. 8 shows a section of a television guide. The cable channels all have an assigned cable channel number 168 
after the cable channel mnemonic. Other than that the cable channel information is arranged the same as the broadcast 

s channels with a compressed G-code 212 associated with the channel. 

For timer preprogramming, the viewer need only enter the number 4679 according to the unifs G-code entry 
procedure, eg. PROG 4679 PROG. The G-code decoder unit will decode this G-code into 'cable channel 2 a and will 
also signal the command controller 36 with a cable channel signal 164, as shown in FIGs. 1 and 2, because the extra 
channel bit will be T which distinquishes that the G-code is for a cable channel; then, since the association of 'cable 

10 channel 2* with channel 24 has been established earlier in the 'setting' procedure, the command controller, if it has 
received a cable channel signal, will immediately look up 2 in the cable channel address table 162 to translate it to 
cable channel 24, which will be used as the recording channel at the appropriate time. By associating the G-code with 
the assigned cable channel number rather than the local cable channel number, the G-code for that program will be 
valid in the whole local area, which may have many different cable carriers each of which may have different local 

75 cable channel numbers. 

To include the cable channel compressed G-code feature, the decoding and encoding algorithms are as shown in 
FIGs 9 and 10, respectively. The encoding should be explained first before the decoding. The primary change in FIG. 
10 from FIG. 7 is that a cable channel priority vector table 160 has been added and is used in look up priority step 180 
if a cable channel is being encoded. Also if a cable channel is being encoded then the cable channel bit is added in 

20 the correct bit position in the convert C p D p T p Lp to binary numbers step 182. This could be bit C3, as discussed before. 
The bit hierarchy key could be determined as before to compress the number of bits in the most popular programs; 
however, it needs to be 23 bits long to accommodate the cable channel bit. The maximum compressed G-code length 
could still be 7 digits, because 2^= 8,386,608. 

The decoding is shown in FIG. 9 and is just the reverse of the encoding process. After step 106, test cable channel 

2B bit 1 74 is added and effectively tests the cable channel bit to determine if it is a T. If so then the command controller 
36 is signaled via cable channel signal 164 of FIGs. 1 and 2 that the CDTL 116 that will be sent to it from G-code 
decoder 38 is for a cable channel. Then the command controller knows to look up the local cable carrier channel 
number based on the assigned cable channel number. In step 176 of FIG. 9, the priority vector tables including the 
cable channel priority vector table 160 are used to look up the CDTL 118 information. 

30 An alternate to having the command controller receive a cable channel signal 164 is for the G-code decoder to 
perform all of the decoding including the conversion from assigned cable channel number to local cable carrier number. 
This would be the case for the remote controller implementation of FIG. 3. FIG. 11 shows the implementation of the 
entire decode algorithm if this step is included. All that needs to added is convert assigned channel to local cable carrier 
channel step 166, which performs a lockup in cable channel address table 162, if the cable channel bit indicates that 

35 a cable channel is involved. Step 166 effectively replaces step 174 in FIG. 9. 

Another- issue that needs addressing is the number of programs that can be preprogrammed. Since the G-code 
greatly simplifies the process of entering programs, it is likely that the user will quickly learn and want to enter a large 
number of programs; however, some existing VCRs can only store up to four (4) programs, while some can store as 
many as eight. Thus, the user may get easily frustrated by the programming limitations of the VCR. 

40 One approach to this problem, is to perform the compressed G-code decoding in the remote controller and provide 
enough memory there to store a large number of programs, eg. 20 or 40. The remote controller would have the capability 
of transferring periodically several of these stored programs at a time to the VORmatn unit. To provide thtscapabtttty, 
extra memory called stack memory 76 is required inside the remote unit, as shown in Fig. 12, which other than that is 
identical to FIG. 4. Stack memory 76 can be implemented with a random access memory, which may in fact reside in 

45 the microcontroller itself, such as RAM 62. 

The stack memory 76 is where new entry, insertion & deletion of timer preprogramming information is carried out 
It is also where editing takes place. The top memory locations of the stack, for example the first 4 locations, correspond 
exactly to the available timer preprogramming memory in the VCR main unit. Whenever the top of the stack memory 
is changed, the new information wit) be sent over to the VCR main unit to update it. 

so FIG. 13 shows the sequence of events when the user enters a G-code program on the keypad of the remote 
controller. For illustration purposes, suppose the VCR main unit can only handle four (4) programs. Suppose also that 
the stack memory capacity is 20 timer preprograms. Referring to the flow chart in FIG. 13, when the user enters a G- 
code in step 230, the microcontroller 60 first decodes it into the CDTL information in step 234 and displays it on the 
display unit with the additional word 'entered* also displayed. The microcontroller then enters the decoded program 

55 into the stack memory in step 236. 

If this is the first program entered, it is placed at the top location of the stack memory. If there are already programs 
in the stack memory, the newty entered program will first be provisionally placed at the bottom of the stack memory. 
The stack memory will then be sorted into the correct temporal order in step 240, so that the earliest program in time 
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will appear in the top location and the last program in time will be at the bottom. Notice that the nature ot the temporally 
sorted stack memory is such that if stack memory location n is altered, then all the locations below it will be altered. 

For example, suppose the stack memory has six (6) entries already temporally ordered, and a new entry is entered 
whose temporal ordering places it in location 3 (1 being the top location). If this entry is placed into location 3, information 

5 which was in location 3. 4, 5, 6 will be shifted to locations 4, 5, 6, and 7. Locations 1 and 2 will remain unchanged. 

The microcontroller 60, after doing the temporal ordering, checks in step 242 whether the first n entries have 
changed from before, wheref or the current example n equals 4. In this case, since a new program has been entered 
into location 3, what used to be in location 3 now moves to location 4. Since the VCRs main unit program menu of 4 
entries should correspond exactly to location 1 through 4 of the stack memory, entries 3 and 4 on the VCR main unit 

10 must now be revised. The microcontroller therefore sends out the new entries 3 and 4 to the main unit, in step 244 of 
FIG. 13. II the newly entered program, after temporal ordering, gets entered into location 5, then entries 1 through 4 
have not changed from before and the microcontroller will not send any message to the VCR main unit and the micro- 
controller will just resume monitoring the ctock 85 and the keyboard 88 as per step 246. It is assumed that when the 
user enters the G-code in step 230, the remote controller is pointed at the VCR main unit. The other steps of FIG. 13 

is happen so fast that the changes are sent in step 244 while the remote controller is still being pointed at the VCR main 
unit. 

If the user decides to delete a program in step 232. the deletion is first carried out in the stack memory. If the first 
4 entries are affected, the microcontroller will send the revised information over to the VCR main unit. If the first 4 
entries are not affected, then again the remote controller unit will not send anything. The deletion will only change the 
so lower part of the stack (lower meaning location 5 to 20). This new information will be sent over to the VCR main unit 
at the appropriate time. 

In the meantime, the VCR main unit will be carrying out its timer programming function, completing its timing 
preprogramming entries one by one. By the time all 4 recording entries have been completed, the stack in the remote 
must send some new entries over to 'replenish" the VCR main unit (if the stack has more than 4 entries). 

2B The real time clock 85 in the remote controller unit is monitored by the microcontroller to determine when the 
programs in the main unit have been used up. Referring to the flow chart in FIG. 14, the microcontroller periodically 
checks the clock and the times for the programes at the top of the stack in step 250 (say the first 4 entries), which are 
identical to the VCRs main units menu. If on one of the periodic checks, it is determined that the recording of the main 
unit's menu is complete, then if there are more entries in the stack, which is tested in step 252, the display unit will be 

30 set to a blinking mode or display a blinking message in step 258 to alert the user to send more programs. Next time 
the user picks up the remote unit, the blinking will remind him that the VCR main unit's program menu has been 
completed and it is time to replenish the VCR main unit with program entries stored in the remote. The user simply 
picks up the remote and points towards the VCR main unit and preses "ENTER". This will "pop" the top of the stack 
memory in step 260, ie pop all the entries in the stack up by four locations. The microcontroller will then send the new 

35 top of the stack" (ie top 4 entries) over to the VCR main unit in step 262. This process will repeat until the whole stack 
has been emptied. 

Claims 

40 

1. A system for automatically controlling recording by a video cassette recorder (1 4) of a channel of video signals 
under control of a channel command beginning on the calendar day specified by a day command, at the tirwof- 
day specified by a time-of-day command, and for the length of time specified by a length command, the system 
comprising: 

45 

an input (30) for receiving representations of coded indications, each representative of, the combination of 
one of each said channel command, day command, timeof-day command, and length command; and 
a decoder (38) for decoding any said coded indication to individual channel command, day command, time- 
of-day command, and length command for control of the video cassette recorder, characterised in that the 
so said coded indications received by the input are compressed in length before they are received by the input 

and in that the decoder (36) expands said compressed coded indications received. 

2. A system according to Claim 1, characterised in that the input (30) and decoder (38) are an integral part of the 
video cassette recorder. 

55 

3. A system according to Claim 1 , characterised by a remote transmitter (12) which comprises said input. 

4. A system according to Claim 2 or to Claim 3, including a video cassette recorder (14) characterised in that the 
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video cassette recorder (14) includes control means (36) for interpreting whether said compressed coded indication 
has been received by the video cassette recorder. 

5. A system according to Claim 4, characterised in that said control means (36) comprises a microprocessor. 

5 

6. A system according to Claim 1 , characterised by a remote hand transmitter (12) which comprises said input and 
decoder. 

7. A system according to Claim 6, characterised in that said remote handheld transmitter comprises a universal 
io remote controller capable of learning protocols of different remote controllers with which said universal remote 

controller interfaces. 

8. A system according to Claim 3 or to Claim 6, wherein said input comprises a keyboard entry device. 

is 9. A system according to Claim 2 or to Claim 6, characterised in that said decoder (38) comprises a microprocessor. 

10. A system according to Claim 1, characterised by a clock (42) for providing an output as a function of time and 
wherein the decoder (36) comprises means for generating said channel, day, time-of-day and length commands 
as a function of the output of the clock (42). 

20 

11. A system according to Claim 1, characterised in that said decoder comprises: 

means for converting said compressed coded indication into a compressed code of binary bits; 
means for reordering the bits in said compressed code of binary bits to obtain a reordered binary compressed 
code; 

means for grouping said reordered binary compressed code into binary channel, date, time and length priority 
numbers; and 

means for using said binary channel, date, time and length priority numbers to derive said channel, day, time- 
of-day and length command. 

A system according to Claim 1 1 . characterised by a clock (42) providing an output as a function of time and wherein 
said means for reordering the bits in said compressed code comprises means for reordering the bits as a function 
of the output of the clock (42). 

35 13. A system according to Claim 11 , characterised by a clock (42) providing an output as a function of time wherein 
said means for deriving said channel, day, time-of-day and length commands comprises means for deriving said 
channel, day, time-of-day and length commands as a function of the output of the clock. 

A system according to Claim 1 , characterised in that said decoder comprises: 

means lor converting said compressed coded indication into a compressed code of mix radix bits; 
meene for feordering the bits in eaid compressed code of mixed radix bits to obtain <e reordered mix «dix 
compressed code; 

means for grouping said reordered mixed radix compressed code into mixed radix channel, date, time and 
length priority numbers; and 

means for using said mixed radix channel, date, time and length priority numbers to derive said channel, day, 
time-of-day and length commands. 

15. A system according to Claim 1, further characterised by: 

so 

a clock (42) providing an output as a function of time; 

means for comparing the day and time-of-day information to the clock output for a predetermined relation; 
a channel selector for selecting the channel specified in the channel command after the predetermined relation 
is found to exist; and 

ss an on/off controller for enabling recording by the video cassette recorder of the video signals of the selected 

channel comprising means operative for turning on the recording after the predetermined relation is found to 
exist 
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16. A system according to Claim 1 ^.characterised in that the controller comprises means for utilizing the length com- 
mand to terminate the recording. 

17. A system according to Claim 1, characterised in that said decoder comprises: 

5 

means for entering encoded data into the decoder (38); 

means for decoding said encoded data to determine channel, date, time and length of the channel of video 
signals to be recorded; and 

means for generating control commands from said encoded data for selection of said channel of video signals 
io for recording and for control of the video cassette recorder to start and stop the recording of the selected 

channel by the video cassette recorder. 

1 8. A method of programming a system for automatically controlling recording by a video cassette recorder of a channel 
of video signals specified by a channel command beginning at the time-of -day specified by a time-of -day command. 

is on the calendar day specified by a day command and for the length of time specified by a length command, the 
steps comprising: 

receiving coded indications, each representative of the combination of one of each said channel command, 
day command, time-of -day command, and length command; and 
20 decoding any said coded indications to individual said channel command, day command, time-of-day com- 

mand and length command for control of the video cassette controller, characterised in that the received coded 
indications are compressed coded indications and in that decoding step includes expanding said compressed 
coded indications. 

25 19. a method according to Claim 18, characterised by the step of receiving the compressed coded indication in the 
video cassette recorder. 

20. A method according to Claim 18, characterised by the step of receiving the compressed coded indication in a 
transmitter remote from the video cassette recorder 

30 

21. A method according to Claim 19 or Claim 20, characterised by the step of receiving comprises the step of inter- 
preting whether said compressed coded indication has been received by the video cassette recorder 

22. A method according to Claim 21 , characterised by the step of interpreting is performed by a microprocessor 

35 

23. A method according to Claim 18, characterised by the steps of receiving the compressed coded indication and 
decoding and expanding the compressed coded indication in a transmitter remote from the video cassette recorder. 

24. A method according to Claim 18, characterised by the step of using a remote handheld transmitter, which interfaces 
<o with different remote controllers for learning the protocols of the different controllers. 

26. A "method aim i Uii ly to Ctatm 20 tar to Claim 23, cttai ac t eri s ed in that the 'step i ow i vmy comprises tfre step t)f 
inputting the compressed coded indications with a keyboard entry device. 

45 26. A method according to Claim 19 or Claim 23, characterised in that the step of decoding comprises the step of 
decoding the compressed coded indication with a microprocessor. 

27. A method according to Claim 16, characterised in that the step of decoding and expanding comprises the step of 
performing said decoding and expanding as a function of the output of a clock. 

so 

28. A method according to Claim 18, characterised in that the step of decoding and expanding comprises the steps of: 

converting said compressed coded indication into a compressed code of binary bits; 
reordering the bits in said compressed code of binary bits to obtain a reordered binary compressed code; 
ss grouping said reordered binary compressed code into binary channel, date, time and length priority numbers; 

and 

deriving said channel, day, time-of -day and length commands from said binary channel, date, time and length 
priority numbers. 
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29. A method according to Claim 28 t .characterised in that the step of reordering comprises the step of performing said 
reordering as a function of the output of a clock. 

30. A method according to Claim 28, characterised in that the step of deriving comprises the step of performing said 
5 deriving as a function of the output of a clock. 

31. A method according to Claim 18, characterised in that the step of decoding and expanding comprises the steps of: 

converting said compressed coded indication into a compressed code of mixed radix bits; 
ro reordering the bits in said compressed code of mixed radix bits to obtain a reordered mixed radix compressed 

code; 

grouping said reordered mixed radix compressed code into mixed radix channel, date, time and length priority 
numbers; and 

deriving said channel, day, time-of-day and length commands from said mixed radix channel, date, time and 
is length priority numbers. 

32. A method according to Claim 18, characterised by the steps of: 

comparing the day and time-of-day commands to the output of a clock for a predetermined relation; 
20 selecting the channel specified in the channel command after the predetermined relation is found to exist; and 

enabling recording by a video cassette recorder of the video signals on the selected channel by commencing 
recording after the predetermined relation is found to exist. 

33. A method according to Claim 32, characterised by the step of utilizing the length command to terminate the re- 
25 cording. 

34. A method according to Claim 1 8, characterised in that the step of decoding and expanding comprises the steps of: 

entering encoded data into the decoder; 
30 decoding said encoded data to determine channel, date, time and length of the channel video signals to be 

recorded; and 

generating control commands from said encoded data for selection of said channel of video signals for re- 
cording and for control of the video cassette recorder to start and stop the recording of the selected channel 
by the video cassette recorder. 

35 

35. A method of converting a television programme listing into a series of unique codes for combined visual selection 
of programmes for direct viewing and for use in automatic recording of programmes for future viewing, comprising 
the steps of: 

40 creating a day section and an associated unique day visual identifier for each of a plurality of calendar days; 

positioning in relation to each of the day sections the associated day visual identifier; 
creating a time-of-day section for each day section, for each of a plurality of television programme starting 
times and an associated unique time-of-day visual identifier, 

positioning in relation to each of the time-of-day sections the corresponding associated unique time-of-day 
45 visual identifier, 

creating a plurality of unique channel visual identifiers and a corresponding programme identifier for each such 
channel visual identifier, within each time-of-day section for such programme that starts at the time of such 
time-of-day section, and that is associated with the day section and time-of-day section within which it is 
positioned; 

so creating a unique coded indication for each said programme, the coded indication representing the channel, 

the calendar day, the time-of-day, and the length of time for said programme; and 

positioning in a predetermined relation to each program identifier, the unique coded indication for each said 
program, characterised in that the step of creating each said unique coded indication comprises compressing 
the length of the coded indications normally required to program a video recorder 

ss 

36. A method according to Claim 35. characterised by the step of creating a unique coded indication for each said 
programme comprises the step of: 

creating the unique coded indication to have less digits than the sum of the number of digits in alt of the 
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identifiers associated with said programme plus the number of digits representing the length of time associated 
with said programme. 

37. A method according to Claim 35, characterised by the step of creating the unique coded indication comprises the 
5 step of encoding digits representing the identifiers based on probabilities as to the frequency of occurrence of the 

identifiers in the programme listing. 

38. A method according of Claim 36, characterised by the step of creating the unique coded indication comprises the 
step of: 

10 encoding the digits in all of the identifiers associated with each said programme, plus the digits representing 

the length of time associated with said programme, based on probabilities assigned to the channel associated with 
the channel identifier, calendar day associated with the day identifier, time-of-day associated with the time-of-day 
identifier and length of time associated with said programme. 

is 39. A method according to Claim 35, characterised in that the step of creating a plurality of unique channel visual 
identifiers further comprises the steps of: 

creating at least some of said channel visual identifiers to comprise unique cable channel visual identifiers; and 
positioning in a predetermined relation to each said cable channel visual identifier an assigned cable channel 
so number representing the cable channel corresponding to said cable channel visual identifier for said cable 

television programme. 

40. A method according to Claim 35, characterised in that the step of creating a unique coded indication comprises 
the steps of: 

25 

creating a separate representation for each of a channel, day, time-ot-day and length for any programme in 
the calendar, 

using said representation to derive a priority number for each of said channel, date, time and length represen- 
tations; 

30 converting the priority numbers into a binary number for each of said channel, day, time and length commands; 

reordering the bits of said binary numbers to obtain a compressed code of binary bits; and 
converting the compressed code of binary bits into one said unique coded indication. 

41 . A method according to Claim 40, characterised in that the step of reordering comprises the step of performing said 
35 reordering as a function of a bit hierarchy key. 

42. A method according to Claim 40, characterised in that the step of reordering comprises the step of performing said 
reordering as a function of the output of a clock. 

<o 43. A method according to Claim 40, characterised in that the step of using said representation to derive a priority 
number comprises the step of performing said derivation as a function of the output of a clock. 

44. A method according to Claim 35, characterised in that the step of creating a unique coded indication comprises 
the steps of: 

45 

creating a separate representation for each of a channel, day, time-of-day and length for any programme in 
the calendar; 

using said representation to derive a priority number for each of said channel, date, time and length represen- 
tations; 

50 converting the priority numbers into a mixed radix number for each of said channel, day, time and length 

commands; 

reordering the bits of said mixed radix numbers to obtain a compressed code of mixed radix bits; and 
converting the compressed code of mixed radix bits into one said unique coded indication. 

55 45. A method according to any one of Claims 35 to 40, characterised in that each of said steps of creating comprising 
creating on a display medium and in that each of said steps of positioning comprises positioning on the display 
medium. 
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46. A method of permitting a targe number ot programmes to be timer preprogrammed for recording by a video cassette 
recorder for time shifted viewing where the video cassette recorder can store only N timer preprogrammed pro- 
grammes, the method being characterised by the steps of providing a remote controller having a means for keeping 
time; entering into said remote controller compressed codes each having at least one digit and each representative 

s of, and compressed in length from, the combination of channel, timeof-day, day and length commands for a pro- 

gramme; and decoding each compressed code having at least one digit to channel, time-of-day, day and length 
commands; providing a memory; entering each said decoded channel, time-of-day, day and length commands 
into said memory; reordering said channel, time-of-day, day and length commands in said memory into temporal 
order, and testing whether the first N entries in said memory have changed and if yes. sending the changed entries 

10 jn the first N entries to said video cassette recorder. 

47. A method of permitting a large number of programmes to be timer preprogrammed according to Claim 46, char- 
acterised by the steps of: 

is periodically checking whether stop time of Nth entry of said first N entries in memory has passed; and 

if stop times of Nth entry has passed and number of entries in memory is greater than N, then turning on a 
means for alerting a user to activate remote controller to send more programmes to said video cassette re- 
corder and once remote controller is activated, setting next N entries in said memory to be the first N entries 
in said memory and sending said first N entries to said video cassette recorder and turning off said means for 

?0 alerting a user. 

48. A system according to Claim 11 , characterised in that said decoder further comprises: 

means for detecting that said binary channel priority number contains a set cable channel bit indicating an 
25 assigned cable channel priority number; and 

means for using said detected assigned priority cable channel priority number to derive a corresponding local 
cable channel command. 

49. A method according to Claim 28, characterised in that the step of decoding and expanding further comprises the 
30 steps of: 

detecting that said binary channel priority number contains a set cable channel bit indicating an assigned cable 
channel priority number and 

using said detected assigned priority cable channel priority number to derive a corresponding local cable 
35 channel command. 

50. A method according to Claim 39, characterised in that the step of creating a unique coded indication comprises 
steps of: 

<o using said representation to derive a priority number for each of said channel, date, time and length represen- 

tations; 

converting the priority numbers tnto a binary number for each of said channel, day, time end tength commands; 
adding a cable channel bit set to "1" if said representation is for a cable channel; 
reordering the bits of said binary numbers to obtain a compressed code of binary bits; and 
45 coverting the compressed code of binary bits into one said unique coded indication. 



Patentanspruche 

so 1 . System zur automatischen Steuerung der Aufnahme eines Videokassettenrecorders (14) eines Kanals von Video- 
signalen unter der Steuerung eines KanaJbefehls beginnendan dem Kalendertag, der durch einen Tagbefehl spe- 
zifiziert ist, und zu einer Tageszeit, die von einem Tageszeitbefehl spezifiziert ist, und fur eine Dauer, die durch 
einen Langenbefehl spezifiziert wird. wobei das System enthatt: 

ss einen Signaleingang (30) zum Empfangen von Reprasentationen von kodierten Angaben, die jeweils die Re- 

presentation einer (Combination jeweils einer der Angaben Kanalbefehl, Tagesbefehl, Tageszeitbefehl und 
Langenbefehl ist; und 

einen Dekoder (38) zum Dekodieren irgendeiner der kodierten Angaben in einen bestimmten Kanalbefehl, 
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Tagesbefehl, Tageszeitbefehl und Langenbefehl zur Steuerung des Videokassettenrecorders, dadurch ge- 
kennzeichnet, daQ die von dem Signaleingang empfangenen kodierten Angaben in ihrer Lange komprimiert 
sind. bevor sie von dem Signaleingang empfangen werden, und daQ der Dekoder (36) die empfangenen kom- 
primierten Angaben expandiert. 

5 

2. System nach Anspruch 1 , 

dadurch gekennzeichnet. dad der Signaleingang (30) und der Dekoder (38) ein integrator Bestandteil des Video- 
kassetten recorders sind. 

10 3. System nach Anspruch 1 , 

gekennzeichnet durch eine FemObertragungseinrtchtung (12), die den Signaleingang enthalt. 

4. System nach Anspruch 2 Oder 3, das einen Videorecorder (14) enthalt, 

dadurch gekennzeichnet, daQ der Videokassettenrecorder (14) ein Steuermittel (36) zur Interpretation enthalt, ob 
'5 die komprimierte kodierte Angabe von dem Videokassettenrecorder empfangen wurde. 

5. System nach Anspruch 4, 

dadurch gekennzeichnet, daQ das Steuermittel (36) einen Mikroprozessor enthalt. 

20 6. System nach Anspruch 1, 

gekennzeichnet durch eine Hancffemubertragunseinrichtung (12) die den Signaleingang und den Dekoder enthalt. 

7. System nach Anspruch 6, 

dadurch gekennzeichnet, daft die Handfernubertragungseinrichtung (12) eine Universaifernbedienung enthalt, die 
2S jn der Lage ist, Protokolle von verschiedenen Fembedienungen zu lernen, mit denen die Unrversarfernbedienung 

eine Schnittstellenverbindung hat • 

8. System nach Anspruch 3 Oder nach Anspruch 6, 

wobei der Signaleingang eine Tastatureingabeeinrichtung besitzt. 

30 

9. System nach Anspruch 2 Oder nach Anspruch 6, 

dadurch gekennzeichnet, daQ der Dekoder (38) einen Mikroprozessor enthalt. 

10. System nach Anspruch 1, 

3B gekennzeichnet durch eine Uhr (42) zur Bereitstellung eines Ausgangssignals als eine Funktion der Zeit, wobei 
der Dekoder (38) ein Mittel zur Erzeugung der Kanat-, Tag-, Tageszeit- und Langenbelehle als eine Funktion des 
Ausgangssignals der Uhr (42) erzeugt. 

11. System nach Anspruch 1, 

40 dadurch gekennzeichnet, daQ der Dekoder enthalt: 

Mittel rum Umwandeln der -komprimierten Code-Angabe in -einen komprimierten Code bug binafen Bite; 
Mittel zum Umordnen der Bits in dem komprimierten Code von binaren Bits, urn einen umgeordneten kompri- 
mierten binaren Code zu erzielen; 
45 Mittel zur Gruppierung des umgeordneten binaren komprimierten Codes in binare Kanal-, Datum-, Zeit- und 

Langenprtohtatszahlen; und 

Mittel zum Benutzen der binaren Kanal-, Datums-, Zeit- und Langenprioritatszahlen, urn den Kanal-, Tages-, 
Tageszeit- und Langenbefehl abzuleiten. 

50 12. System nach Anspruch 11 , 

gekennzeichnet durch eine Uhr (42), die ein Ausgangssignaials eine Funktion der Zeit bereitstellt, wobei das Mittel 
zur Umordnung der Bits in dem komprimierten Code ein Mittel zur Umordnung der Bits als eine Funktion des 
Ausgangssignals der Uhr (42) enthalt. 

55 13. System nach Anspruch 11 , 

gekennzeichnet durch eine Uhr (42), die ein Ausgangssignal als eine Funktion der Zeit bereitstellt, wobei das Mittel 
zum Ableiten der Kanal-, Tages-, Tageszeit- und Langenbefehle ein Mittel zum Ableiten der Kanal-, Tages-, Ta- 
geszeit- und Langen- befehle als eine Funktion des Ausgangssignals der Uhr (42) enthalt. 
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14. System nach Anspruch 1, 

dadurch gekennzeichnet, daB der Dekoder enthatt: 

Mittel zum Umwandeln der tomprimierten kodierten Angabe in einen komprimierten Code von gemischten 
5 Radix-Bits, 

Mittel zum Umordnen der Bits in dem komprimierten Code aus gemischten Radix- Bits zur Erzielung eines 
umgeordneten komprimierten gemischten Radix-Codes; 

Mittel zur Gruppierung des umgeordneten gemischten komprimierten Radix-Codes in gemischte Radix Kanal-, 
Datums-, Zett- und Langenprioritatszahlen; und 
io Mittel zur Benutzung der gemischten Radix Kanal-, Datums-, Zeit- und Langen- prioritatszahlen zur Ableitung 

der Kanal-, Tages-, Tageszett-. und Langenbefehle. 

15. System nach Anspruch 1, 
weiterhin gekennzetchnet durch: 

15 

eine Uhr (42) die ein Ausgangssignal als eine Funktion der Zeit bereitstellt; 

Mittel zum Vergleichen der Tag- und Tageszeitinformation mit dem Ausgangssignal der Uhr fur eine vorbe- 
stimmte Relation; 

eine Kanaiauswahleinrichtung zum Auswahlen des in dem Kanalbefehl spezifizierten Kanals nachdem test- 
20 gesteltt worden ist, daB die vorbestimmte Relation existiert; und 

eine Ein/Aus-Steuereinrichtung, urn zu gestatten, daB der Vtdeokassettenrecorder die Videosignale des aus- 
gewahtten Kanals aufnimmt, das ein Mittel enthatt, daB dafur vorgesehen ist, die Aufnahme einzuschalten, 
nachdem festgestellt wurde, daB die vorbestimmte Relation existiert. 

25 16. System nach Anspruch 15, 

dadurch gekennzetchnet, daB die Steuereinrichtung ein Mittel zur Benutzung des Langenbefehls enthatt, urn die 
Aufnahme zu beenden. 

17. System nach Anspruch 1, 

30 dadurch gekennzetchnet, daB der Dekoder enthatt: 

Mittel zum Eingeben kodierter Daten in den Dekoder (36); 

Mittel zum Dekodieren der kodierten Daten. urn den Kanal, das Datum, die Zeit und die Lange des Kanals der 
aufzunehmenden Videosignale zu bestimmen; und 
35 Mittel zum Erzeugen von Steuerbefehlen aus den kodierten Daten zur Aus wan I des Kanals von Videosignalen 

zur Aufnahme und zum Steuem des Videokassettenrecorders in Bezug auf Begtnn und Ende des Aut nehmens 
des ausgewahlten Kanals durch den Vtdeokassettenrecorder. 

18. Verfahren zur Programmierung eines Systems zur automatischen Steuerung der Aufnahme durch einen Video- 
40 kassetten recorder von einem Kanal von Videosignalen, der durch einen Kanalbefehl spezifiztert ist, beginnend zu 

der Tageszeit, die in dem Tageszeitbefehl spezifiziert ist, an dem Kalendertag, der durch einen Tagesbefehl spe- 
zifiztert ist, und fur erne Oauer, die dutch -etnen Langenbetehl spezifiziert ist, wobei dieQchiitte timfassen: 
Empfangen von kodierten Angaben, die jeweils die Kombination jeweils eines Kanalbefehls, Tagesbefehls, Tages- 
zeitbefehls und Langenbefehls reprasentieren; Dekodieren der kodierten Angaben in den jewetligen Kanalbefehl, 
45 Tagesbefehl, Tageszeitbefehl und Langenbetehl zur Steuerung des Videokassettenrecorders, dadurch gekenn- 
zetchnet, daB die empfangenen kodierten Angaben komprimierte kodierte Angaben sind und daB der Dekodier- 
schritt das Expandieren der komprimierten kodierten Angaben enthatt. 

19. Verfahren nach Anspruch 18, 

so gekennzeichnet durch den Schritt des Empfangens der komprimierten kodierten Angaben in den Vtdeokassetten- 
recorder. 

20. Verfahren nach Anspruch 18, 

gekennzeichnet durch den Schritt des Empfangens der komprimierten kodierten Angabe in einer Ubertragungs- 
55 einrichtung, die von dem Vtdeokassettenrecorder getrennt ist. 

21. Verfahren nach Anspruch 19 Oder 20, 

dadurch gekennzeichnet, daB der Schritt des Empfangens den Schritt des Interpretierens beinhattet, ob die ko- 



20 



EP 0 449 985 B1 



10 



is 



dierte komprimierte Angabe von dem Videokassettenrecorder empfangen worden ist 

22. Verfahren nach Anspruch 21, 
dadurch gekennzeichnet, daB der Schritt des Interpretierens von einem Mikroprozessor durchgefuhrt wird. 

23. Verfahren nach Anspruch 18, 
gekennzeichnet durch die Schritte des Empfangens von komprimierten kodierten Angaben und des Dekodierens 
und Expandierens der komprimierten kodierten Angabe in einer Ubertragungseinrichtung, die von dem VWeokas- 
settenrecorder getrennt ist 

24. Verfahren noch Anspruch 16. 
gekennzeichnet durch den Schritt des Benutzens einer handgehaltenen Femubertragungseinrichtung, die eine 
Schnittstetlenverbindung mil verschiedenen Fembedienungen zum Lemen der Protokolle der verschiedenen Steu- 
ereinrichtungen besitzl 

25. Verfahren nach Anspruch 20 Oder Anspruch 23, 

dadurch gekennzeichnet, daB der Schritt des Empfangens den Schritt des Eingebens der komprimierten kodierten 
Angaben mit einer Tastatureingabevorrtchtung enthalt. 

20 26. Verfahren nach Anspruch 19 Oder Anspruch 23, 

dadurch gekennzeichnet, daB der Schritt des Dekodierens den Schritt des Dekodierens der komprimierten kodier- 
ten Angabe mit einem Mikroprozessor enthalt. 

27. Verfahren nach Anspruch 18, 

2S dadurch gekennzeichnet, daB der Schritt des Dekodierens und Expandierens den Schritt der Durchfuhrung der 
Dekodierung und Expandierung ats eine Funktion des Ausgangssignals einer Uhr enthalt 

28. Verfahren nach Anspruch 18, 

gekennzeichnet, daB der Schritt des Dekodierens und Expandierens die folgenden Schritte enthatt: 

30 

Umwandlung der komprimierten kodierten Angabe in einen komprimierten Code aus binaren Bits; 
Umordnung der Bits in dem komprimierten Code von binaren Bits, urn einen umgeordneten binaren kompri- 
mierten Code zu erzielen; 

gruppenweise Anordnung des umgeordneten binaren komprimierten Codes in binare Kanal-, Datums-, Zeit- 
35 und Langenprioritatszahlen; und 

Ableitung der Kanal*, Tages-, Tageszeit und Langenbef ehle aus den binaren Kanal-, Datums-, Zeit- und Lan- 
genprioritatszahlen. 

29. Verfahren nach Anspruch 28, 

40 dadurch gekennzeichnet, daB der Schritt des Umordnens den Schritt der Durchfuhrung des Umordnens als eine 

Funktion des Ausgangssignals einer Uhr enthatt. 

30. Verfahren nach Anspruch 28, 

dadurch gekennzeichnet, daB der Schritt des Ableitens den Schritt den Schritt des Ableitens als eine Funktion des 
45 Ausgangssignals einer Uhr enthatt. 

31. Verfahren nach Anspruch 18, 

dadurch gekennzeichnet, daB der Schritt des Dekodierens und Expandierens die folgenden Schritte enthalt: 

so Umwandlung der komprimierten kodierten Angabe in einen komprimierten Code aus gemischten Radix-Bits; 

Umordnung der Bits in dem komprimierten Code von gemischten Radix -Bits zur Erzielung eines umgeordneten 
gemischten komprimierten Radix-Codes; 

gruppenweise Anordnung des umgeordneten gemischten komprimierten Radix-Codes in gemischte Radix- 
Kanal-, Datums-, Zeit-, und Langenprioritatszahlen; und 
55 Ableiten der Kanal-, Tages-. Tageszeit-, Langenbef ehle aus den gemischten Radixkanal-, Datums-, Zeit-, und 

Langenprioritatszahlen. 

32. Verfahren nach Anspruch 18, 
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gekennzeichnet durch die folgenden Schritte: 

Vergleichen der Tages- und Tageszeitbefehle mit derti Ausgangssignal einer Uhr fur eine vorbesttmmte Re- 
lation; 

5 Auswahlen des Kanals, der durch den Kanalbefehl spezifiziert ist, nachdem festgesteltt wurde, daB die vor- 

besttmmte Relation existiert; und 

Auslosen des Aufnehmens der Vtdeosignale des ausgewahlten Kanals von einem Videokassettenrecorder 
durch Beginnen der Aufnahme, nachdem festgesteltt wurde, daB die vorbestimmte Relation existiert. 

10 33. Veriahren nach Anspruch 32, 

gekennzeichnet durch den Schritt der Benutzung des Langenbefehls zum Beenden der Aufnahme. 

34. Veriahren nach Anspruch 18. 

dadurch gekennzeichnet* daB der Schritt des Aufnehmens und Expandierens die folgenden Schritte enthalt 

15 

Eingeben von kodierten Daten in den Dekoder; 

Dekodieren der kodierten Daten. urn den Kanal, das Datum, die Zeit und die Lange der aufzunehmenden 
Videokanalsignale zu bestimmen; und Erzeugen von Steuerbefehlen aus den kodierten Daten zur Auswahl 
des Videosignalkanais fur die Aufnahme und zur Steuerung des Videokassettenrecorders zum Beginn und 
20 zum Ende des Aufnehmens des ausgewahlten Kanals durch den Videokassettenrecorder. 

35. Verfahren zum Umwandeln einer Femsehprogrammliste in eine Folge von eindeutigen Codes fur die kombinierte 
visuelle Auswahl von Programmen zum direkten Betrachten und zur Benutzung fur die automatische Aufnahme 
von Programmen zum zukunftigen Anschauen, das die folgenden Verfahrensschritte enthalt: 

25 

Erzeugung eines Tagesabschnitts und eines zugehorigen eindeutigen visuellen Tagesidentifizierelementes 
fur jeden der Vielzahl von Katendertagen; 

Positionierung des zugehorigen visuellen Tagesidentifizierelementes in Beziehung zu jedem der Tagesab- 
schnitte; 

30 Schaff ung eines Tageszeitabschnitts fur jeden Tagabschnitt und fur jeden der Vielzahl von Femsehprogramm- 

startzeiten und eines zugehorigen eindeutigen visuellen Tageszeitidentifizierelementes; 
Anordnung des entsprechenden zugehorigen eindeutigen visuellen Tageszeitidentifizierelementes in Bezug 
zu jedem der Tageszeitabschnitte; 

Bereitstellung einer Vielzahl von eindeutigen visuellen Kanalidentifizierelementen und eines korrespondieren- 
35 den Programmidentifizierelementes fur jeden dieser visuellen Kanatidentifizierelemente fur jeden Tages- 

zettsbschnitt fur solch ein Programm, das zur Zeit des Tageszeitabschnitts beginnt und das zu dem Tagesab- 
schnitt und dem Tageszeitabschnitt gehort. in dem es angeordnet ist; 

Bereitstellung einer eindeutigen kodierten Angabe fur jedes dieser Programme, wobei die kodierte Angabe 
den Kanal, den Kalendertag, die Tageszeit und die Dauer des Programms reprasentiert; und 
40 Positionierung der eindeutigen kodierten Angabe (Or jedes der Programme in einer vorbestimmten Beziehung 

zu jedem Prog ram midentifizte re lament, 

dadurch <jekennzeichnet, daB der Schritt des Bereitsteltens der-eindeutigen -kodierten Angabe -eine langer*- 
komprimierung der kodierten Angaben enthalt, die normalerweise fur die Programmierung eines Videorecor- 
ders erforderltch sind. 

45 

36. Verfahren nach Anspruch 35, durch gekennzeichnet, daB der Schritt des Bereitstellens einer eindeutigen kodierten 
Angabe fur jedes Programm den folgenden Schritt enthalt; 

Bereitstellen der eindeutigen kodierten Angabe mit weniger Ziffern, als die Summe der Anzahl von Zcflem von 
alien Identifizierelementen, die mit dem Programm assoziiert sind, plus der Anzahl von Zifiern, die die Programm- 
so dauer reprasentieren. 

37. Verfahren nach Anspruch 35. 

dadurch gekennzeichnet, daB der Schritt des Bereitstellens der eindeutigen kodierten Angabe den Schritt des 
Kodierens von Ziffern enthalt, die die Identifizierelemente reprasentieren, basierend auf Vvahrscheinlichkeiten be- 
S5 zuglich der Frequenz des Auftretens der Identifizierelemente in der Programmliste. 

38. Verfahren nach Anspruch 38, 

dadurch gekennzeichnet, daB der Schritt des Bereitstellens der eindeutigen kodierten Angabe den folgenden Ver- 



22 



EP 0 449 985 B1 



fahrensschritt enthatt: 

Kodieren der Ziffem in alien Identifizierelementen, die mit einem jeweiligen Programm assoziiert sind, plus der 
Ziffem, die die Programmdauer reprasentieren. basierend aut Wahrscheinlichkeiten bezuglich eines Kanals, der 
mit einem Kanalidentifizierelement assoziiert ist, eines Kalendertages, der einem TagidentrTizierelement zugeord- 
s net ist einer Tageszeit, die einem Tageszeitidentifizierelement zugewiesen ist und einer Dauer, die zu einem Pro- 

gramm gehort. 

39. Verfahren nach Anspruch 35, 

dadurch gekennzeichnet, daO der Schritt des Bereitstellens eine Vielzahl von eindeutigen visuellen Kanalidentifi- 
10 zierelementen weitemin die folgenden Verfahrensschritte enthart: 

Bereitstellen wenigstens einiger der visuellen Kanalidentifizierelementen derart, daB eindeutige visuelle Ka- 
belkanalidentifizierelemente enthatten sind; und 

Anordnung einer zugehdrigen Kabelkanalnummer in vorbestimmter Relation zu jedem visuellen Kabelkana- 
is lidentifizierelement, das den Kabeikanai reprasentiert, der dem visuellen Kabelkanalidentifizierelementtur das 

Kabelfemsehprogramm entspricht. 

40. Verfahren nach Anspruch 35, 

dadurch gekennzeichnet, daB der Schritt des Bereitstellens einer eindeutigen kodierten Angabe die folgenden 
20 Verfahrensschritte enthatt; 

Bereitstellen einer separaten Representation jeweils fur einen Kanal, Tag, Tageszeit und Lange fur jedes Pro- 
gramm in dem Kalender; 

Benulzung der Representation, urn eine Prioritatszahl fQr jede der Kanal-, Datums-, Zeit- und Langenrepra- 
25 sentationen abzuleiten; 

Umwandlung der Prioritatszahl in eine binare Zahl fur jede der Kanal-, Tages-, Zeit- und Langenbefahle; 
Umordnen der Bits der Binarzahlen, urn einen komprimierten Code aus binaren Bits zu erzielen; und 
Umwandlung des komprimierten Codes aus binaren Bits in die eindeutige kodierte Angabe. 

30 41. Verfahren nach Anspruch 40, 

dadurch gekennzeichnet, daB der Schritt des Umordnens den Verfahrensschritt des Durchfuhrens der Umordnung 
als eine Funktion eines Bit-Hi erarchieschlussels enthatt. 

42. Verfahren nach Anspruch 40, 

35 dadurch gekennzeichnet, daB der Schritt des Umordnens den Schritt des Durchtuhrens der Umordnung als eine 
Funktion des Ausgangssignats einer Uhr enthatt. 

43. Verfahren nach Anspruch 40, 

dadurch gekennzeichnet, daB der Schritt der Benutzung der Representation zur Ableitung einer Prioritatszahl den 
40 Schritt des Durchfuhrens der Ableitung als eine Funktion des Ausgangssignats einer Uhr enthatt. 

44. Verfahren nach Anspruch 35, 

dadurch gekennzeichnet, daB der Schritt des Bereitstellens einer eindeutigen kodierten Angabe die folgenden 
Verfahrensschritte enthatt: 

45 

Bereitstellen einer separaten Representation jeweils fur einen Kanal, Tag, Tageszeit und Lange fur ein Pro- 
gramm in dem Kalendrium; 

Benutzung der Representation, urn eine Prioritatszahl fur jeden der Kanal-, Datums-, Zeit- und Langenrepra- 
sentationen abzuleiten; 

so Umwandlung der Prioritatszahlen in eine gemischte Radix-Zahl fur jeden der Kanal-, Tages-, Zeit- und Lan- 

genbefehle; 

Umordnung der Bits der gemischten Radix -Zahlen, urn einen komprimierten Code von gemischten Radix-Bits 
zu erzielen; und 

Umwandlung des komprimierten Codes aus gemischten Radix-Bits in die eine eindeutige kodierte Angabe. 

55 

45. Verfahren nach einem der Anspruche 35 bis 40, 

dadurch gekennzeichnet, daB jeder der Schritte des Bereitstellens das Bereitstellen auf einem Anzeigemedium 
enthatt und daB jedes der Schritte des Anordnens eine Anordnung aut dem Anzeigemedium enthart. 



23 



EP 0 449 985 B1 

46. Verfahren, um einer groOen Anzahl von Programmen zu gestatten, durch einen Timer fur eine Aufnahme durch 
einen Videokassettenrecorder fur eine zeitversetzte Betrachtung vorprogrammiert warden, wobei der Vldeokas- 
settenrecorder lediglich N Timer-vorprogrammierte Programme speichem kann, 

gekennzeichnet durch die Schritte des Bereitstellens einer Fembedienung mit einem Mittel zur Erfassung der Zeit; 

5 Eingabe von komprimiertem Code in die Fembedienung, der jeweils wenigslens eine lifter besitzt, die jeweils - 

in langenkomprimierter Form - die (Combination von Kanah Tageszeit-, Tages- und Langenbefehle fur ein Pro- 
gramm reprasentiert; und Dekodierung jades komprimierten Codes, der wenigstens eine Ziffer fur Kanal-, Tages- 
zeit-, Tages-, und Langenbefehle aufweist; Bereitstellung eines Speichers; Eingabe der dekodierten Kanal-, Ta- 
geszeit-, Tages- und Langenbefehle in den Speicher, Umordnung der Kanal-, Tageszeit-, Tages- und Langenbe- 

10 f ehle in dem Speicher in zeitlicher Reihenfolge; und Testen, ob die ersten N Eintrage in dem Speicher sich verandert 

haben und - falls ja - senden der veranderten Eintrage in den ersten N Eintragen zu dem videokassettenrecorder. 

47. Verfahren, bei dem einer groflen Anzahl von Programmen gestattet wird, von einem Timer vorprogrammiert wer- 
den, nach Anspruch 46, 

15 gekennzeichnet durch die folgenden Verfahrensschritte: 

Periodisches Oberprufen. ob die Stopzeitdes N-ten Eintrags der ersten N Eintrage in dem Speicher verstrichen 
ist; und 

falls die Stopzeri des N-ten Eintrag verstrichen ist und die Anzahl von Eintragen in dem Speicher grofJer als 
20 N ist, Einschalten eines Mittels zum Alarmieren des Benutzers, die Fembedienung zu aktivieren, um mehr 

Programme zu dem Videokassettenrecorder zu senden und - sowie die Fembedienung aktiviert wird - setzen 
der nachsten N Eintrage in dem Speicher als die ersten N Eintrage in dem Speicher und Senden der ersten 
N Eintrage zu dem Videokassettenrecorder und Ausschalten des Mittels zur Atarmierung eines Benutzers. 

25 48. System nach Anspruch 11, 

dadurch gekennzeichnet, dafi der Dekoder weiterhin enthalt; 

Ein Mittel zum Feslstellen, daB die binare Kanalprioritatszahl ein Kabelkanaleinstellbit enthalt, das eine zu- 
gehorige Kabelkanalprioritatsnummer enthalt; und 
30 ein Mittel zur Benutzung der erfaBten zugewiesenen Prioritatskabelkanalprioritatsnummer zur Ableitung eines 

korrespondierenden lokalen Kabelkanatbefehts. 

49. Verfahren nach Anspruch 48, 

dadurch gekennzeichnet, dafi der Schritt des Dekodierens und Expandierens weiterhin die folgenden verfahrens- 

35 schritts enthalt: 

Feststellen, daB die binare Kabelprioritatszahl ein Kabelkanaleinstellbit enthalt, das eine zugewiesene Kabel- 
kanalprioritatszahl enthalt; und 

Benutzung der erfaOten zugewiesenen Prioritatskabelkanalprbritatsnummer, um einen korrespondierenden 
<o lokalen Kabelkanalbefehl abzuleiten. 

50. Verfahren nach Anspruch 39, 

dadurch gekennzeichnet, daG der Schritt des Bereitstellens einer eindeutigen kodierten Angabe die folgenden 
Verfahrensschritte enthalt: 

45 

Benutzung der Representation, um eine Prioritatszahl fur jeden der Kanal-, Datums-, Zeit- und Langenrepra- 
sentationen abzuleiten; 

Umwandtung der Prioritatszahlen in eine binare Zahl fur jeden der Kanal-, Tages-, Zeit- und Langenbefehle; 
Hinzuf ugen eines Kabelkanalbits, das auf *1 1 gesetzt wird, wenn die Reprasentation fur einen Kabelkanal 
so vorgesehen ist; 

Umordnung der Bits der binaren Zahlen, um einen komprimierten Code von binaren Bits zu erzielen; und 
Umwandlung des komprimierten Codes von binaren Bits in die eine eindeutiga kodierte Angabe. 

ss Revendlcatlona 

1 . Systeme pour commander automatiquement l*enregistrement par un magnetoscope a cassette (14) d*un canal de 
signaux vid6o sous la commande d'une instruction de canal demarrant le jour calendaire specific par une instruction 
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de jour, a Cnsure du jour specific par une instruction d'heure du jour, et pendant la dur6e sp6cifi6e par une ins- 
truction da duree, le systems comportant: 

une entree (30) pour recevoir des representations dedications codees, repr6sentant chacune la combinaison 
5 de f une de chacune desdites instructions de canal, de jour, d'heure du jour, et de duree; et 

un de" codeur (38) pour decoder n'importe laquelle desdites indications cod6es en instructions individuelles de 
canal, de jour, cfheure du jour, et de duree, pour commander le magnetoscope a cassette. caracterise en ce 
que lesdites indications codees recues par r entree, sont comprimees en longueur avant d'etre recues par 
('entree, et en ce que le d6codeur (38) dilate lesdites indications codees comprimees recues. 

w 

2. Systeme selon la revendication 1 , caracterise en ce que P entree (30) et le decodeur (38) font partie tntegrante du 
magnetoscope a cassette. 

3. Systeme selon la revendication 1, caracterise par un emetteur 6loign6 (12) qui comprend ladite entree. 

rs 

4. Systeme selon la revendication 2 ou la revendication 3, comprenant un magnetoscope a cassette ( 1 4), caracterise 
en ce que le magnetoscope a cassette (14) comprend un moyen de commands (36) pour interpreter si lesdites 
indications codees comprimees ont bien ete recues par le magnetoscope a cassette. 

20 5. Systeme selon la revendication 4, caract6ris6 en ce que ledit moyen de commande (36) comporte un micropro- 
cesseur. 

6. Systeme seton la revendication 1 , caracterise par un emetteur manuel eioigne (12) qui comporte ladite entree et 
ledit decodeur. 

25 

7. Systems selon la revendication 6, caracterise en ce que ledit emetteur manuel eioigne comporte un contr6leur 
universe I eioigne capable de s'adapter aux protocoles de differents contrdleurs eloigned avec lesquels interface 
ledit contrdleur universel eioigne. 

30 8. Systeme selon la revendication 3 ou la revendication 6, dans lequel ladite entree comporte un dispositrf d'entr6e 
au clavier. 

9. Systeme selon la revendication 2 ou la revendication 6, caracterise en ce que ledit decodeur (38) comporte un 
microprocesseur. 

35 

10. Syst6me selon la revendication 1, caracterise par une hortoge (42) pour foumir un signal de sortie en fonction du 
temps, et dans lequel le decodeur (38) comporte un moyen pour gen6rer lesdites instructions de canal, de jour, 
d'heure du jour, et de duree, en fonction du signal de sortie de I'horloge (42). 

to 11. Systems selon la revendication 1 , caracterise en ce que ledit decodeur comporte: 

un moyen pour convertir ladite indication codes comprimee «n un code comprime d*eiements ©tnairss; 
un moyen pour r6-ordonnsr les elements dudit code comprime d'6l6ments binaires pour obtenir un code corn- 
prime binaire r6ordonnd; 

<s un moyen pour grouper ledit code comprime binaire reordonne en numeros de priorite binaires de canal, de 

date, d'heure du jour et de duree; et 

un moyen pour utiliser lesdits numeros de priorite binaires de canal, de date, d'heure du jour, et de dur6e pour 
determiner lesdites instructions de canal, de jour, d'heure du jour et de duree. 

so 12. Systeme selon la revendication 11 , caracterise par une horloge (42) fournissant un signal de sortie en fonction du 
temps, et dans lequel ledit moyen pour re-ordonner les elements dans ledit code comprime comporte un moyen 
pour re-ordonner les elements en fonction du signal de sortie de I'horloge (42). 

13. Systeme selon la revendication 11, caracterise par une hortoge (42) fournissant un signal de sortie en fonction du 
55 temps, et dans lequel ledit moyen de determination desdites instructions de canal, de jour, d'heure du jour et de 
duree comports un moyen pour determiner lesdites instructions de canal, de jour, d'heure du jour et ds duree en 
fonction du signal de sortie de I'horloge. 
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14. Systeme selon ta revendication.1 , caractdrisd en ce que (edit ddcodeur comporte: 

un moyen pour convertir ladite indication codde comprimde en un code comprimd dements d bases multi- 
ples; 

s un moyen pour rd-ordonner les dldments dans ledit code comprimd d'dldments d bases multiples pour obtenir 

un code comprimd & bases multiples rd-ordonnd; 

un moyen pour grouper ledit code comprimd 6 bases multiples rdordonnd en numdros de prioritd d bases 
multiples de canal, de date, d'heure du jour et de durde; et 

un moyen pour utiliser lesdits numdros de prioritd & bases multiples de canal, de date, d'heure du jour et de 
10 durde pour determiner lesdites instructions de canal, de jour, d'heure du jour et de durde. 

15. Systeme selon la revendication 1, caractdrisd en outre par 

une hortoge (42) foumissant un signal de sortie en tonction du temps; 
is un moyen pour comparer le jour et I'heure du jour au signal de sortie de fhortoge afin de definir une relation 

prdddterminde; 

un sdlecteur de canal pour sdlectionner le canal spdcifid dans I'instruction de canal apres que la relation 
prdddterminde ait dtd reconnue comme existant; et 

un contr6leur de marche / arret pour valider I'enregistrement par le magndtoscope d cassette des signaux 
20 viddo du canal selectionne, comportant un moyen permettant de ddmarrer I'enregistrement apres que la re- 

lation prdddterminde a dtd reconnue comme existant . 

16. Systeme selon la revendication 15, caractdrisd en ce que le contrdleur comporte un moyen pour utiliser instruction 
de durde pour arrdter I'enregistrement 

25 

17. Systeme selon la revendication 1 , caractdrisd en ce que le decodeur comporte: 

un moyen pour entrer des donndes coddes dans le decodeur (38); 

un moyen pour decoder lesdites donndes coddes pour ddtermtner le canal, la date, I'heure et la duree du 
30 canal des signaux video a. en registrar; et 

un moyen pour generer & partir desdites donndes coddes des instructions de sdlection dudit canal des signaux 
video afin de les enregistrer, et de commando du magndtoscope a. cassette pour ddmarrer et arrdter I'enre- 
gistrement par le magndtoscope d cassette du canal sdlectionnd. 

35 18. Procddd de programmation d'un systeme pour commander automatiquement I'enregistrement par un magnetos- 
cope & cassette cTun canal de signaux viddo spdcifid par une instruction de canal ddmarrant le jour calendaire 
spdcifid par une instruction de jour, a I'heure du jour spdcifide par une instruction d'heure du jour, et pendant la 
duree spdcifide par une instruction de duree, les dtapes comportant: 

40 la reception d'indications coddes, representant chacune la combinaison de Tune de chacune desdites instruc- 

tions de canal, de jour, d'heure du jour, et de durde; et 

te ddcodage de n'tmporte laquelte desdites indications codees «n instructions individueltes de canal, de fwr, 
d'heure du jour, et de duree, pour commander le magndtoscope & cassette, caractdrisd en ce que lesdites 
indications coddes recues sont des indications coddes comprimdes, et en ce que I'dtape de ddcodage com- 
4S pone la dilatation desdites indications coddes comprimees. 

19. Procddd selon la revendication 18, caractdrisd par I'dtape de reception de (indication codde comprimde dans le 
magndtoscope a cassette. 

so 20. Procddd selon la revendication 18, caractdrisd par I'dtape de rdception de I'indicatbn codde comprimde dans un 
dmetteur dloignd du magndtoscope & cassette. 

21. Procddd 6elon la revendication 19 ou la revendication 20, caractdrisd en ce que I'dtape de rdception comporte 
I'dtape d'interprdtation pour ddterminer si ladite indication codde comprimde a bien dtd recue par te magndtoscope 

55 a cassette. 

22. Procddd selon la revendication 21, caractdrisd en ce que I'dtape d'interprdtation est rdalisde par un microproces- 
seur. 
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23. Precede selon la revendication 18, caracterise par les etapes de reception de indication codee comprimee, et de 
decodage et dilatation de indication cod6e comprimee rea!is6es dans un 6metteur eioigne du magnetoscope a 
cassette. 

5 24. Precede selon la revendication 16, caracterise par Cetape ©"utilisation d'un emetteur manuel eloigne qui interface 
avec differents controleurs eioign6s pour s'adapter aux protocoles des differents contr6teurs. 

25. Procede selon la revendication 20 ou la revendication 23, caracterise en ce que I'etape de reception comporte 
l'6tape d'entree des indications codees comprim6es avec un dispositif cfentree au clavier 

10 

26. Precede selon la revendication 19 ou la revendication 23, caract6ris6 en ce que i'etape de decodage comporte 
I'etape de decodage de I'indication cod6e comprimee avec un microprocesseur. 

27. Procdde selon la revendication 18, caracterise en ce.que retape de decodage et de dilatation comporte fetape 
is consistant a realiser ledit decodage et ladite dilatation en fonction du signal de sortie d'une horloge. 

28. Precede selon la revendication 1 8, caractensd en ce que Tetape de decodage et de dilatation comporte les etapes: 

de conversion de tadite indication cod6e comprimee en un code comprint elements binaires; 
20 de r6-ordonnancement des elements dans ledit code comprime d*6l6ments binaires pour obtenir un code 

comprint binaire r6-ordonn6; 

de groupement dudit code comprint binaire r6-ordonne en numdros de priorite binaires de canal, de date, 
d'heure, et de dur6e; et 

de determination desdites instructions de canal, de jour, d'heure du jour, et de dur6e a partir desdits num6ro 
25 de priority binaires de canal, de date d'heure et de dur6e. 

29. Proc6d6 seton la revendication 28,caract6ris6 en ce que I'etape de re-ordonnancement comporte retape de rea- 
lisation dudit re-ordonnancement en fonction du signal de sortie d'une hortoge. 

30 30. Precede selon la revendication 28, caracterise en ce que retape de determination comporte retape de realisation 
de ladite determination en fonction du signal de sortie d'une horloge. 

31 . Proced6 selon ta revendication 1 6, caracterise en ce que I'etape de decodage et de dilatation comporte les etapes: 

3S de conversion de ladite indication codde comprimee en un code comprime d'elements a bases multiples; 

de r6-ordonnancement des elements dans ledit code comprime d'eMements a bases multiples pour obtenir un 
code comprime a bases multiples re-ordonne; 

de groupement dudit code comprime a bases multiples re-ordonne en num6ros de priorite a bases multiples 
de canal, de date, d'heure et de duree; et 
40 de determination desdites instructions de canal, de jour, d'heure du jour, et de dur6e a partir desdits numeros 

de priorite a bases multiples de canal, de date, d'heure, et de duree. 

32. Proc6dd selon la revendication 18, caracterise par les etapes de: 

*s comparaison des instructions de jour et d'heure du jour au signal de sortie d'une horloge afin de deTmir une 

relation predetermin6e; 

selection du canal spdeifie dans ('instruction de canal apres que la relation pred6termin6e a 6t6 reconnue 
comme existant; et 

validation de i'enregistrement par le magnetoscope a cassette des signaux video du canal seiecttonne en 
so d6marrant I'enregistrement apres que la relation pr6d6termin6e a 6t6 reconnue comme existant . 

33. Precede seton la revendication 32, caract6ris6 par I'etape cTutilisation de I'instructton de dur6e pour arrfiter I'en- 
registrement. 

ss 34. Precede selon ta revendication 1 8, caracterise en ce que retape de decodage et de dilatation comporte les etapes: 
d'entree de donnees codees dans le decodeur; 

de decodage desdites donnees codees pour determiner le canal, la date, I'heure, et la duree des signaux 
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video du canal a enregistrer; et 

da generation, a partir desdites donn6es codees. d' instructions pour s6lectionner (edit canal des signaux video, 
afin de les enregistrer, et pour commander le magnetbscope a cassette pour demarrer et arreter I'enregistre- 
ment du canal s6lectionne par le magndtoscope a cassette. 

5 

35. Procede de conversion d'une liste demissions de television en une sene de codes uniques, en vue d'une selection 
visuelle combinde demissions pour un vistonnement direct et pour une utilisation lors d'un enregistrement auto- 
matique demissions pour un visionnement ult6rieur, comportant les etapes de: 

10 creation d'une section jour et cfun identificateur visuel unique de jour associe pour chacun d'une pluralite de 

jours calendaires; 

positionnement par rapport a chacune des sections jour de Pidentificateur visuel de jour associe; 
creation d'une section heure du jour pour chacune des sections jour, pour chacune d'une pluralite cfheures 
de demarrage d'emission de television et d'un identificateur visuel unique d'heure du jour associe; 
is positionnement par rapport a chacune des sections heure du jour de I'identificateur visuel unique d'heure du 

jour associe; 

cr6ation d'une pluralite cTidentificateurs visuels uniques de canal et (fun identificateur d'emission correspon- 
dant pour chacun de tels identificateurs visuels de canal, dans chaque section heure du jour pour une telle 
emission qui demarre a fheure indiqu6e par une telle section heure du jour, et qui est associe a la section jour 
20 et a la section heure du jour dans lesquelles il est positkxine. 

creation d'une indication cod6e unique pour chacune desdites emissions, ('indication cod6e repr6sentant le 
canal, le jour calendaire, fheure du jour, et la durde de ladite emission; et 

positionnement predetermine par rapport a chacun des identificateurs d'emission de 1'indication cod6e pour 
chacune desdites emissions, caract6ris6 en ce que retape de creation de chacune desdites indications cod6es 
25 uniques comporte la compression de la longueur des indications codees normalement n6cessaires a la pro- 

grammation d'un magnetoscope a cassette. 

36. Proc6d6 selon ta revendication 35, caract6ris6 en ce que l'6tape de creation d'une indication cod6e unique pour 
chacune desdites emissions comporte retape de: 

30 creation de 1'indication codee unique de facon a avoir un nombre de chiffres inferieura la somme des nombres 

de chiffres dans tous les identificateurs associes a ladite emission a laquelle s'ajoute le nombre de chiffres repr6- 
sentant la duree associee a ladite emission. 

37. Precede selon ta revendication 35, caract6ris6 en ce que I'etape de creation de ('indication cod6e unique comporte 
35 retape de codage de chiffres repr6sentant les identificateurs en fonction des probabilit6s de la frequence d'appa- 

rition des identificateurs dans la liste remissions. 

38. Precede 6elon la revendication 36, caract6ris6 en ce que retape de creation de 1'indication cod6e unique comporte 
retape de: 

40 codage des chiffres dans tous les identificateurs asscci6s a chacune desdites emissions, ainsi que des 

chiffres representant la duree associee a ladite emission, en fonction des probabilites affectees au canal associe 
a I'identificateur de canal, au ^our calendaire associe a ^'identificateur de jour, <a 1'heur-e du jour-essooiee a J'-iden- 
tificateur d'heure du jour et a la duree associee a ladite emission. 

45 39. Proc6d6 selon la revendication 35, caracteris6 en ce que retape de creation d'une pluralite cfidentificateurs visuels 
uniques de canal comporte en outre les etapes de: 

creation d'au moins certains desdits identificateurs visuels de canal de facon a ce qu'ils component des iden- 
tificateurs visuels uniques de canal cable; et 
so positionnement predetermine par rapport a chacun desdits identificateurs visuels de canal cable d'un numero 

de canal cable affecte representant le canal cable correspondant audit identificateur visuel de canal cable 
pour ladite emission de television cablee. 

40. Precede selon ta revendication 35, caract6ris6 en ce que retape de creation d'une indication cod6e unique com- 
55 porte les etapes: 

de creation d'une representation s6par6e pour chacun des elements de canal, de jour, d'heure du jour, et de 
duree pour toute emission du calendrter; 
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cf utilisation de ladite representation pour determiner un num6ro de priority pour chacune desdites represen- 
tations de canal, de date, cfheure. et de durde; 

de conversion des num6ros de priority en un nombre binaire pour chacune desdites instructions de canal, de 
date, d'heure, et de duree; 

$ de r6-ordonnancement des elements desdits nombres binaires pour obtenir un code comprime d'eiements 

binaires; et 

de conversion du code comprime d* elements binaires en unedrte indication codee unique. 

41. Proceed selon ta revendication 40, caracterise en ce que l'6tape de reordonnancement comporte retape de rea- 
io lisation dudit r6-ordonnancement en fonction d'un code binaire de hi6rarchie. 

42. Proc6d6 selon la revendication 40* caracterise en ce que retape de re-ordonnancement comporte re* tape de rea- 
lisation dudit re-ordonnancement en fonction du signal de sortie d'une horioge. 

is 43. Proceed selon la revendication 40, caracterise en ce que P6tape d'utilisation de ladite representation pour deter- 
miner un num6ro de prbrite comporte P etape de realisation d'une telle determination en fonction du signal de sortie 
d'une horioge. 

44. Proc6d6 selon la revendication 35, caracterise en ce que retape de creation d'une indication codee unique com- 
20 porte les etapes: 

de creation d'une representation s6par6e pour chacun desdits elements de canal, de jour, d'heure du jour, et 
de duree pour toute emission du calendrier; 

d'utilisation de ladite representation pour determiner un numero de prbrite pour chacune desdites represen- 
ts tations de canal, de jour, d'heure, et de duree; 

de conversion des numeros de priority en un nombre a bases multiples pour chacune desdites instructions 
de canal, de jour, d'heure. et de duree; 

de r6-ordonnancementdes elements desdits nombres a bases multiples pour obtenir un code comprime cf ele- 
ments a bases multiples; et 

30 de conversion du code comprime d'eiements a bases multiples en unedite indication codee unique. 

45. Proc6d6 selon i'une quelconque des revendications 35 a 40, caracterise en ce que chacune desdites etapes de 
creation comporte la creation sur un support de visualisation, et en ce que chacune desdites etapes de position- 
nement comporte le positionnement sur le support de visualisation. 

35 

46. Proc6d6 permettant I'enregistrement pr6-programm6 a I'aide d'une minuterie, d'un grand nombre demissions par 
un magnetoscope a cassette pour un visionnement decaie dans le temps, dans lequel le magnetoscope a cassette 
ne peut enregistrer que N emissions programmdes a I'aide de la minuterie, le proc6d6 etant caracterise par les 
etapes d'installation d'un contr6leur 6loign6 ayant un moyen d'enregistrer le temps; d'entr6e dans ledit controleur 

40 eioigne de codes comprimes contenant chacun au moins un chiffre et repr6sentant chacun, en longueur compri- 

m6e, la combinaison pour une emission ^instructions de canal, d'heure du jour, de jour, et de duree; et de decodage 
dechaque code comprime contenant au moins un chiflre an instmclions de canal, d'heure du pur, de pur, et de 
duree; d'installation d'une memoire; d'entr6e de chacune desdites instructions decodees de canal, d'heure du jour, 
de jour, et de duree dans ladite memoire; de r6-ordonnancement dans ladite memoire desdites instructions de 

45 canal, d'heure du jour, de jour et de duree selon I'ordre temporel; et de test pour savoir si les N premieres entrees 
dans la dite memoire ont 6t6 modifiees et, si out, d'envoi audit magnetoscope a cassette des entrees modifies 
parmi les N premieres entrees. 

47. Precede permettant la pre-programmation a I'aide d'une minuterie d'un grand nombre d'emissions selon ta reven- 
ue dication 46. caracterise par les etapes: 

de verification periodique pour savoir si I'heure d'arret de la Nifeme entree desdites N premieres entrees pr6- 
sentes en memoire est d6pass6e; et 

si the u re d'arret de la Nieme entree est depassee et si le nombre d'entrees dans la memoire est superieur a 
ss N, de declenchement ators d'un moyen destine a alerter un utilisateur pour qu'il active un controleur eioigne 

afin d'envoyer plus d'emissions audit magnetoscope a cassette et, une f ois que le controleur eioigne est active, 
de designation de N entrees suivantes dans ladite memoire comme etant les N premieres entrees dans ladite 
memoire et d'envoi desdites N premieres entrees audit magnetoscope a cassette, et d'arret dudit moyen des- 
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tin6 a alerter un utilisateur. 

46. Systeme selon la revendication 11, caractense* en ce que ledit decodeur comporte en outre: 

5 un moyen pour ddtecter que ledit numero de priority binaire de canal contient un dldment binaire de canal 

cable determine indiquant un numdro de priorit6 de canal cable aflectd; et 

un moyen pour utiliser ledit numero de priority de canal cab!6 affects pour determiner une instruction de canal 
cable local correspondante. 

'0 49. Proceed sebn la revendication 28, caractense" en ce que l'6tape de decodage et de dilatation comporte en outre 
les e tapes: 

de detection du fait que ledit numero de priorite binaire de canal contient un bit de canal cable determind 
indiquant un numero de priorite de canal cable aflectt; et 
;5 d'utilisation dudit numero de priorrte d6tect6 de canal cabl6 affectd pour determiner une instruction de canal 

cab!6 local correspondante. 

50. Precede" selon la revendication 39, caractdrise* en ce que retape de creation d'une indication codee unique com- 
porte les 6tapes: 

20 

d'utilisation de ladrte representation pour determiner un numero de priority pour chacune desdites represen- 
tations de canal, de date, cTheure, et de duree; 

de conversion des numdros de priorite en un nombre binaire pour chacune desdites instructions de canal, de 
jour, d'heure. et de dur6e; 
ss d'ajout d'un bit de canal mis a '1 ' si ladite representation correspond a un canal cable; 

de re-ordonnancement des bits desdits nombres binaires pour obtenir un code comprime d'6lements binaires; 
et 

de conversion du code comprime d*6l6ments binaires en unedite indication codee unique. 

30 
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